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The goals of Robot Search and Rescue (RSAR) Company are to impact society in a 

positive way, innovate new ideas to the world and effectively work together in order to 

save lives of others in danger. Ideas inspired by real-life scenarios collaborated to develop 

the final design of the RSAR robot. Rescuing and protecting people became the motivation 

of this project. This robot’s focus is on the search component of search and rescue 

operations. Searching involves detecting possible human victims, analyzing its 

surroundings, and reporting the information such as the victim’s condition to first 

responders and other emergency units close to the area. Additionally these trapped 

situations are most common in natural disasters where thousands of people are helplessly 

trapped under rubble unable to have any assistance. 

Natural disasters come in different forms hurricanes, windstorms, cyclones, 

tornadoes, floods and fires. To know more about the relationship between natural disasters 

and emergency management rescues we decided to consult to many knowledgeable 

emergency management professionals about their experiences with natural disasters. The 

greatest need in the field was determined to be early assistance in a natural disaster search, 

specifically windstorms and floods. In addition, the field of search and rescue needs a robot 

that is strong, flexible, transportable and economically affordable. The RSARS Company 

determined the necessary functions for the robot based on research about natural disasters 

and Emergency Management professionals. After many discussions involving needed 

materials barriers presented themselves as materials came to be unnecessary or too 

expensive. Continuous brainstorming about the final shape and structure most efficient for 

a circumstance involving people under rubble, the only answer was research and personal 

ideas.., The robots creation went through journal sketches of tank treads, cylindrical body 
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shapes and helicopter propellers that still didn’t stop from ideas coming in until the final 

design was complete.  As the robots final functions are being activated it will be capable of 

walking on top of rubble. The robot will also have contact with its controller from the 

control signals through the Wi-Fi and the robot NXT will have blue tooth being easily 

capable of locating. It will need no personal human assistance only from the controller as 

well as the inferred camera with a signal for rescue when it detects heat. 
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Robo Search and Rescue 

 

 

 

RoboTech Velocity Prep Program is a summer program for Del Valle High School students 

who are hired by Associate Professor at The University of Texas, Benito Hernandez to 

create a search and rescue robot during a one month period. The robot is designed to go 

over rubble while detecting, analyzing and reporting information back to rescuers. The goal 

of this program is to motivate young minds to pursue Science, Technology, Mathematics, 

and Engineering (STEM) fields within schools that do not have sufficient resources to focus 

on science and technology.      
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“inform.com” (2011) 

Windstorms are involved in hurricanes, cyclones, tornadoes and cyclones, floods 

play a major role in natural disasters. According to ehow.com floods and windstorms have 

caused the most damage to roads, buildings and homes.  Windstorms and floods are also 

the most common natural disaster in the world. Michael Homan, a hurricane Katrina 

survivor blogs of what he learned,  

 “A catastrophe such as this brings out not only the best, but also the worst in 

people” 
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” His experiences describe “dozens of dead bodies floating in toxic waters, sick 

babies living for five days outside in 100 degree weather, gangs of armed youths roamed, 

raped and terrorized in filthy refugee camps of 20,000. Katrina was societies most afflicted 

and abandoned time, gross inaction while so many people suffered and died, occurred in 

the world’s richest country.”   

http://michaelhoman.blogspot.com/2005/09/one -of-millions-of-hurricane-katrina.html  

Not only do hurricanes affect society but Katrina caused $75 billion in physical 

damages to the environment and the society affecting the world emotionally. Since Katrina 

and Rita hit in 2008, no major construction project has been started to restore the damage 

to the marsh.  Hurricanes, like Katrina continues to be a barrier to prosperity and affect 

businesses and social infrastructure.  There is no way to prevent natural disasters but the 

human lives lost can be limited by the use of our RSAR robot. The robot will closely interact 

with victims under rubble or deep hidden areas where it is capable of detecting. The robot 

will be capable of acknowledging a living victim and a dead victim by the heat given off by 

humans or living creature. The robot is created to speed up the process to search and find 

people; this will minimize casualties caused by natural disasters.  

The robot’s structure is designed to endure catastrophic environments and function 

effectively in these situations. The RSAR robot is directed using a remote control the 

programmer can use any computer to device it, the benefit of the robots specific design is a 

person is using the robot as its eyes without putting anyone in danger. RSARs’ robot is 

waterproof, mobile with its size and weight, flexible for areas as rubble and underwater 

barriers it is equipped with six wheels two infrared cameras and is human remote 
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controlled. The robot has an Infrared (IR) camera that will help detect humans under 

trapped areas rescuers will be capable of finding people safer and quicker saving more 

lives in situation like natural disasters. The robot’s visuals will be transmitted to the human 

controller via a wireless connection. This will allow rescuers to direct the robot on land and 

under water to assist in detecting human life. The robot moves by using 6 set rubber wheels 

and a metal body covered in plastic and is powered by eight motors and a 10 battery 

package. 

Currently robots are being created for many different purposes. Our robot is created 

to specialize in natural disaster rescues and be economically affordable. Robots can cost 

over $100,000. RASR’s robot will be easy to carry and can be spread throughout multiple 

emergency rescues areas. Rescue teams risk their lives to do their job; they need an 

effective way to rescue people and lower the risks to their own lives. Having a search 

assistance robot would help emergency responders choose a safe path to the victim and 

gather information about the emergency circumstances. Emergency Agencies need to 

decrease the risk rescuers take during emergency situations and increase the speed and 

accuracy with which people are found. The RSAR is not a substitute to men or rescue dogs 

but it would limit dangers going into very risky situations. 
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 Project Management:   

 

  

 

 

 

 

 

 

 

 

The RSAR Company was separated into two sub-teams the Presenters and 

Engineers 

× Presentation and writers created the project presentation and proposal.  

× Engineers programed and built the robot. 

Å Programmers worked with  CAD, Lab view to create controls for the robot. 

Å Electrical engineers wired the robot. 

Å Mechanical engineers buil t the robots structure. 

This company was created for the sole purpose of this project and meeting new 

people and sharing ideas was the first obstacle every group member shared. Remarkably, 

the company ran effectively and everyone built a strong bond, trusted each other’s ideas 

and worked together. The final robot prototype was created through an intense and 

meticulous process of research and design revision. Research included consultation with 

Project Manager 
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Mechanical 
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emergency professionals and … These sources were conglomerated in a design that … 

Programmers, electrical engineers, and mechanical engineers worked together to 

overcome encountered challenges to create a final robot design that will save lives. 

During the process of building the RSAR robot every sub-team had obstacles to 

surpass. The Engineers had the most difficulty dealing with operational use of CADS due to 

inexperience and time constraints. Another challenge in the robot construction was the 

gears, which needed to be set in a place that also gives space for the other objects like the 

camera, batteries, wires and GPS. Mechanical issues that arose with the construction of the 

robot were addressed by taking things apart to solve the problem. The electrical engineer 

had minor issues with wires that seemed to be too short and working with a packet of dead 

batteries. However, it the issue was solved by replacing the batteries and wires. 
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The RSAR robot is capable of searching living lives! It’s not near comparison to a 

human’s capability to rescue but with its inferred camera it can detect heat from 6 ft. under 

covered rubble and sending a signal that it has found heat to emergency areas near his 

location, a capability that a human lacks because of their limited vision. With one camera 

capable of moving 260 degrees up and down it is capable of search for lives in low or high 

elevated areas. Its tread tires are grounded and capable of moving through flat or rocky 

surfaces giving it the advantage to go up or down any area it goes through without struggle. 

Its body is capable of flipping around in case it gets stuck it could then flip and go another 

direction. With the help of the second set of arms used to help the robot get on top of 

materials too high to run through, it simply lift s itself up or is used when it needs help to 

turn itself around. As the functions of the robot prove its flexibility, and precaution in 

searching it deserves to be called the Robo Search and Rescue. 

The robot was programmed using Lab view, a graphical program used by engineers and 

scientist to develop sophisticated measurements they measured every piece intergraded in the 

robot. The robot has three remote control editors named configure robot drive, configure robot 

action and run the program. The configure robot action tests the control movements of the 

camera, and calculates the distance and position of speed. The configure robot drive specifies on 

how the robot drives in a real scenario without testing and having to control its speed and the 

movement of the camera. The run program is what tests the program without downloading the 

Lego NXT mind storm the ñbrainò of the robot. 

For the mechanical team the ideas for the robot were not quite set in stone as they should 

have been. Every 15 minutes for 2 weeks they would make adjustments whether it be something 

minor or drastic, then again that is what every process goes through. The functions for the robot 
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were clear and agreed to the purposes but the making it a reality had some complications, 

choosing the size of screws, placing gears or wires and technical adjustments to the robots shape. 

Within 4 hard weeks, cooperation of every teammate and determination gave them the robot they 

have produced today. Even though the project went through some kirks, the end result is 

priceless representing the hard work going gone into it.  

The electrical work makes the robotôs movements possible through connecting circuits to 

motor. The robot drives and moves left to right and front and back. The NXT controls the six 

motor through Lab view. The control also has a 180 servo motor that moves the camera. A DC 

motor is plugged in the motors and into the servo controller in order to connect to the servo 

motor. Control movements include 

¶ POV up moves motor 5 (100 power) 

¶ POV down moves motor 5 (-100 power) 

¶ Left Y moves motor 1 

¶ Right Y moves motor 2  

¶ POV right moves motor 6 (100 power) 

¶ POV left moves motor 6 (-100 power) 

¶ Button 4 moves servo to 0 degrees 

¶ Button 3 moves to 90 degrees 

¶ Button 2 moves to 120 degrees  

¶ Button 1 moves to 180 degrees 

¶ Button 5 moves motor 3 (-100 power) 

¶ Button 6 moves motor 3 (100 power) 
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¶ Button 7 moves motor 4 (-100 power) 

¶ Button 8 moves motor 4 (100 power) 
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Parts List 

Plate 7.5 in 

Wheel  8 in. 

Axel 3 in. 

Large gear  3.75 in. 

Small gear 1.25 in. radius 

Channel 96 3.75 in. 

Channel 288  11.25 in. 

Bracket flat 3 (9/6) in. 

DC motor mount  2 (13/16) in. 

Keps Nut 2 (13/16) in 

Small nylon spacer 3/8 in radius 

Bronze Brushing  .5 in. length 3/8 radius 

Axle set collar 7/16 in. radius 

DC motor  3.75 in. 

Tube clamp  1 in. radius  

Hub motor shaft  .8 in. 

Servo Controller  3.5 in. 

DC motor controller  3.5 in. x2.75 in. 

Tube  3 (1/8) in. (5/8) in. radius 

Motor wire  1 ft. 6 in. 

Big nylon spacer  (6/16) in. radius 

Bracket L-angle 1 (3/16) in. x (1.16) in.  

Medium gear 2.5 in. radius 

Channel 32 1.25 in. 
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Budget for purchased items  

Part Price Quantity Part # Retailer Sub-Total 

The Hillman 
Group 8 in. x 12 
in. Plastic For 

Sale By Owner 
Sign  1.5 3 45899393147 homedepot.com 4.5 

Multi-purpose 
Drip Oil 1.485 1 79567100348 homedepot.com 1.485 

8''x1.75'' wheel 13.19 2 303116 lowes.com 26.38 

OZ Epoxy 4.57 1 79340815018 homedepot.com 4.57 

Airlink101 
SkyIPCam 

AIC250 Remote 
Network Color 

Camera - Record 35.99 1 
103-2305450-

3924212 amazon.com 35.99 

        Total 72.925 
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Cads: 
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During the course of this project, RSAR was tasked to create a robot for search and 

rescue purposes. However, this was limited by budget, time, and resource constraints. The 

original robot design is shown in Figure 1. The design slowly changed to Figure 2 as new 

ideas were added.    If the group had more time and money it would be more like a final 

product and not like a prototype, right now we have a cheap computer camera that was 

converted into an inferred camera instead of an original. The body would be more 

sustainable with a more durable metal. As for time, trying to find specific parts for the 

robot were a struggle and that caused the group to make a change to the robots body since 

there was no cheap cylinder metal to use as the body we had to use our resources and 

make a rectangular body.  

Figure 1                                                                                                         Figure 2 
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A cylinder body would have been preferable but we were limited in 

material the reason why is because the robot easily flip in case it was to 

be turned. Another preferable product would be two infrared cameras on 

each side of the robot each viewing 270 degrees so it could see 360 

degrees. 

The RSAR came up with the 

second possible version of 

the final robot. 
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After research, RSAR found that rescue robots are competitive. The materials list for the 

robotôs design and functions grew. Ideally, tank tread wheels and a strong body not made of 

plastic but of a heat resistant material would be preferred. The robots creation is specifically 

created for rubble search in case of flood and windstorm disasters. It is strong built with inferred 

cameras made to sense heat under hidden areas and detect life. It is not tolerant to extreme heat, 

but it is water resistant in case of underwater catastrophes. It is made to walk on rocky or plain 

areas and capable of lifting itself to an elevated area. 
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I am Arcie Rodriguez, a 15 year old rising junior. I am 
very curious, I love to play with little kids, and 
explore new things. I applIed to Velocity Prep 

because i aimed to open up myself to new types of 
career opportunities.  

My name is Francisca Dimas. I'm 15 years old, I am going 
to be a junior. I enjoy meeting new people, being creative, 

and working in groups. I decided to apply for velocity 
prep to learn new things in different types of desgin. 

       Presentation  Leader 

Presentation Editor  
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Jenna Lee Prado. 17 years old. I like nature and solving 
problems. I wanted to participate in this program because it 
is going to help me figure out if I want to continue pursuing 

an engineering career. 

My name is Maria Hernandez I was born in Los Angeles, California. 
I'm 18, I'm a person who likes to try new things, when Lonny came to 
our school and  I saw the pictures, I thought maybe that would be nice 
to try and learn something different that I could use later in life and 

could help me and other people around me. 

Programming Lead er 

Programmer  
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My name is Yaneli Camacho. I'm an upcoming Junior in Del Valle 
High School. Im not an athlete but I do like sports; such as soccer 
and volleyball. I joined this program because I felt it would help 
me decide whether or not I would like a career in engineering, 

and it sounded like something fun to participate in.  

Jacklyn Pantoja Junior in high school, 16 years old. Hobbies; Anything 
that keeps me occupied or out of the house once in a while, is good 

enough for me. Why I'm here? Engineering for a greater good. Search 
and rescue is what Iwant to do as a career, being able to get a taste of 

what engineering offers would make me fall in love with it more. 

      Mechanical  

Mechanical  
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My name is Alfredo Gomez, I'm a 16 year old junior at Del 
Valle High School. I enjoy playing soccer and hanging out 

with friends. The reason I joined Velocity Prep was because I 
wanted to learn what its like to work with robotics. 

My name is Jeziel Cardenas I'm 16 years old and attend Del 
Valle High School. I like to play indoor soccer, I got into this 

program because the carrer I want to get is Electrical 
engineering and wanted to know what it feels like.  

Mechanical  

Electrical  
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Anita Valdovinos, 17 years of age upcoming senior at Del Valle 
High School. My interest are outdoor activities and hands on 
experiences. The reason why I applied to Robotech velocity is 

because I want to explore a variety of fields to prepare myself for 
the career path I plan to pursue. 

        Group Leader/ Writer  
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· Jack Dobbler (emergency management) 

· Emanuel Strauss 

· Andrew Olsen (Skillpoint alliance) 

· Dr. Erika Lima 

· Travis County Emergency Service 

· www.fema.gov 

· http:// www.marshmission.com/hurricanestatistics.htm 

· www.democracynow.org 

· http://michaelhoman.blogspot.com/2005/2009/one  

· www.ehow.com 

· www.dosomething.org 

· http://matt.might.net/articles/los -multitouch -robotcontrol_cheaprobot 
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