
 

 
 

Outreach, Education, and Research Report 
 

Engineering and Technology Programs Vision: 
 

SScciieennccee,,  TTeecchhnnoollooggyy,,  EEnnggiinneeeerr iinngg,,  aanndd  MMaatthheemmaattiiccss  EEdduuccaattiioonn  ffoorr   aa  
SSuussttaaiinnaabbllee  EEnneerrggyy,,  EEnnvvii rroonnmmeenntt,,  aanndd  LLii ffee!!   

  
Students as Partners and Co-Owners!  

 
 RoadRunner Mobile Robot Platform ! 

 
EExxccii ttiinngg  SScciieennccee,,  TTeecchhnnoollooggyy,,  EEnnggiinneeeerr iinngg,,  aanndd  MMaatthheemmaattiiccss  EEdduuccaattiioonn    

oonn  aa  PPllaattee!!   
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SIPI Intelligent Cooperative Multi-Agent Robotic Systems (IC-MARS) Laboratory has 
chosen “Technology and Engineering Outreach, Education, and Research for a 
Sustainable Energy, Environment, and Life” as a vision for its five-year strategic plan. 
 
Roadrunner 2.0 mobile robot platforms was developed in the SIPI IC-MARS Laboratory 
as a tool to teach middle school, high school students and college students about robotics 
and STEM-related subjects. Students will be given a robot kit by their instructor, which 
includes the necessary parts and instructions needed to get the robot up and doing 
tasks. The platforms are expandable to support and carry additional “Science Payload” 
modules.  
 
The mobile platforms are used to conduct summer internship classes for middle school 
students participating in the SIPI Summer Transportation Institute (STI) program. To 
demonstrate the use of alternative energy sources in transportation, the mobile robots are 
built that run on a) Solar panels, 2) Hydrogen-based fuel cells, 3) Hybrid solar-fuel cell 
energy sources. The hybrid model, mobile robot platform will run on a fuel cell that 



receives its source of hydrogen by dissociation of water using a solar cell.  The IC-MARS 
laboratory will also demonstrate innovative engineering approaches, such as magnetically 
levitated vehicles, to reduce energy loss and improve the efficiency of transportation 
systems. The modules will also enhance the existing SIPI Renewable Energy course.  
 
The platforms are promoted for computer programming language instruction (JAVA, 
BASIC), computer networking, basic manufacturing concepts, exploring electronics, and 
introduction to STEM carriers. The 9-12 student participants, from SIPI Summer 
Transportation Institute program, are encouraged, coached, and assisted to start and run 
their home school “Robotics Club”. The schools Robotics Clubs are visited and evaluated 
for their activities. The clubs are coached to participate in the bi-annual New Mexico 
RoboRave robotics competitions and the international FIRST Robotics competition. 
To create a seamless pipeline of STEM areas students, the mobile platforms are used to 
conduct summer internship classes for the regional predominantly Native American high 
schools. The platforms are promoted for computer programming language instruction 
(JAVA, BASIC), computer networking, basic manufacturing concepts, exploring 
electronics, and introduction to STEM carriers. The SIPI interns will be mentors for 
future interested high school students and teachers. The mobile robot platform will be 
loaned to all the interested Tribal Colleges, as beta sites, in exchange of their feedbacks 
to improve the platform. The 9-12 student participants, from SIPI Summer Talent Search 
program, are encouraged, coached, and assisted to start and run their home school 
“Robotics Club”. The schools Robotics Clubs are visited and evaluated for their 
activities. The clubs are coached to participate in the bi-annual New Mexico RoboRave 
robotics competitions. The program seeks to improve the attitudes and aptitudes of under-
represented students regarding STEM subjects. The mobile robotics wireless platforms 
are used to integrate and relate science, technology, engineering and mathematics in a 
single environment. Various “Science Payloads” are used to demonstrate NASA robotics 
Mars exploration missions. 
 
The robotics laboratory facilities (IC-MARS Instrumentation/Automation/Robotics and 
IC-MARS Project/Shop Labs.) will be available for the students to research, develop, 
design, simulate, breadboard implement, prototype, test and verify and fabricate their 
various digital or analog electronics, automated testing, computer vision, robotics, 
embedded control systems projects. The facility will support three functions of 1 – 
faculty research, 2 – undergraduate education and academics, and 3 – outreach and 
recruitment activities. The education and academic function of lab includes analog and 
digital electronics circuit design, embedded control system, microprocessors, micro-
controllers, basic manufacturing, computer programming, and networking.  
 
 
 
3.1 Roadrunner Mobile Robot Kit - Version 2.0 
About Roadrunner 2.0: 

Roadrunner 2.0 was created in the Intelligent Cooperative Multi-A gent Robotic 
Systems (IC-MARS) Laboratory as a tool to teach middle school students and 
high school students about robotics. Students will be given a robot kit by their 



instructor, which includes the necessary parts and instructions needed to get the 
robot up and doing tasks.  

Roadrunner 2.0 Package: 
- Latest model of the Roadrunner 2.0 was born in May of 2005. 
-  Ideal platform for teaching: micro-controllers, sensors, electronics circuit 
design, soldering, microprocessors, computer programming (Java), wireless 
communication, science (scientific method, measurement taking, mechanics, 
kinematics  and earth sciences) 
- Scalable robot ideal for both high school education & university research 
- Teacher Training Package 

 
 
 

                         
 

Roadrunner 2.0 mobile robot (Rover) - designed by UNM IDMARS lab for SIPI 
robotics program   

 
 

 
3.2 SIPI Roadrunner Mobile Robot Platform used for training.  
SIPI engineering programs schedule several open house, tours, and recruitment activities.  
 
The mobile platforms are used to conduct summer internship classes for high school 
students. The platforms are promoted for computer programming language instruction 
(JAVA, BASIC), computer networking, basic manufacturing concepts, exploring 
electronics, and introduction to STEM carriers. The 9-12 student participants, from SIPI 



Summer Talent Search program, are encouraged, coached, and assisted to start and run 
their home school “Robotics Club”. The schools Robotics Clubs are visited and evaluated 
for their activities. The clubs are coached to participate in the bi-annual New Mexico 
RoboRave robotics competitions. 
 
 

 
 
ID-MARS/ECE/UNM and IC-MARS/ATE/SIPI labs regularly  offers tours  for area K-12 students.  

 
 
 
 
 
 
 
 
 



 
 

SIPI students visited the ATE department and participated in hands-on activities 
 

 
SIPI Electronics Technology students learn to assemble and test Roadrunner 2.0 

mobile robot platform – UNM IDMARS Lab.  
Funded by SIPI NASA STARS and Dept. of Ed. Grants.  



 

Projects 
 

Research and Development (R & D) 
 

a- Development of SIPI RoadRunner 3.0 platform 
b- Development of Tele-operated facility 
c- Web-based MARS Yard for tele-science 
d- Establishing IC-MARS Lab. 
e- Cyber-infrastructure connectivity  

 
Education and Outreach (E&O) 

 
f- Outreach and recruitment tools, tele-operated Labs and Demo kits. 
g- RoboRave Native American League, Outreach to BIE schools 
h- SIPI RoadRunner 3.0 and Summer upward programs 
i- BPS Pre-Engineering Academy and Laboratory 
 

 

Documentation and Information Dissemination (D&ID) 
 

j-  Online and Electronics Course Materials 
k- Course, Laboratory, and program WebPages 
l- Student and Faculty webpages 
m- Outreach and recruitment WebPages, online tele-operated Labs and Demo’s 
n- Distance learning courses for BHS-SIPI concurrent enrollment in pre-

engineering. 
o- SIPI Students Research Experience Newsletter 
p- Students online portfolio’s 
 

 



 
 
Some of the suggested science payloads for the LOBOT Jr. platform are as follows: 
 
1 – Automatic Charge Control Circuit 
 
2 – Mobile Robots with Bio Sensors or Chemical Sensors for Detection and Mapping 
 
3 – Bar-Code Reading for Localization and Guidance  
 
4 – Optical Data Communication  
 
5 – Muscle Wires as Manipulators 
 
6- On-board Camera 
 
7- Electronic Compass for Localization 
 
8 – Line Following Circuits  
 
9- Dual Chip Lobot Jr. Using Xilinx FPGA Chip 
 
10 -LabView Interface for Navigation  
 
11- Dual Power (Solar/Electric) Rovers 
 
12 – LAN of Collaborating/Competing Rovers 
 
13 – Internet Connectivity of Rovers 
 
14 – On-Board GPS for Lobot Jr. 
 
15 – On-board Mass Spectrometers 
 
16 – Formation Movement of Rovers 
 
17- Scene Analysis for Localization Based on IMAQ 
 
18 – Using Palmtop Teaching Pendants to control the Rovers 
 
19- Fuzzy-Logic Based Intelligence for Rovers 
 
20 – Artificial Neural Network-based Intelligence for Rovers 
 
 
 
 



 


