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ABSTRACT 
 

The focus of this research project was to determine interactivity between flowcharting algorithms and 
programming of various robotic platforms.  We explored various flowcharting schemes and applications and 
implemented them on programming platforms for Acroname Garcia robots and LEGO Mindstorms NXT 
2.0.  The flowcharting and programming experiences have been used to develop a lesson plan on logic  and 
the fundamentals of programming that will be used in high school Engineering Design and Problem Solving 
classes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flowcharting will be the basic lesson set that we will bring back to 
our students.  Flowcharts are intended to help develop the logic flow 
for a task or set of tasks, and are the starting point for computer 
programming.  They can also be used to analyze existing programs 
to help discover flaws within the coding.  Basically a flowchart is a 
graphical representation of the flow of logic through a program 
demonstrating the order tasks are to be performed.  When built 
accurately, flowcharts make programming an easier task. 
 

The LEGO NXT software allows 
users to take a flowchart and 
apply it via a straightforward,  
user friendly programming  
application.  The students will  
be allowed to explore the  
programming side of the NXT  
robots. 
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Introduction 
 

The ability of a student to think logically through a process is a critical 
skill that challenges many students.  The process of starting a task and 
developing an extremely logical set of instructions to reach task 
completion, including an algorithm to resolve a problem, takes time 
and practice to learn.  Teaching students this skill will be an invaluable 
tool that they can use in any future endeavors.  Most tasks have a 
logical set of steps that can be used to complete them.  If young 
students can learn this set of skills early, they will have an advantage 
when they enter the workforce. 
 

Future Possibilities 

In our classrooms we will introduce students to basic flowcharts and 
challenge them to develop their own algorithms to solve a problem 
they encounter in their aeroscience design projects.   Student teams 
design and build high power rockets, investing quite a bit of time and 
money into them.  They fly to altitudes of up to 13,000 ft, and due to 
wind and other conditions sometimes they are not located after they 
land and therefore not recovered.  Students will be challenged to 
design an algorithm that a robot could follow to methodically search 
the launch range, autonomously avoiding obstacles as it drives.   A 
grid search is the most effective way to search for these lost rockets.  
 
Students will also be introduced to a LEGO Mindstorms program that 
uses two methods to detect obstacles,  ultrasound and a bumper 
system.  They will then develop their own, choosing whatever methods 
they believe are the most efficient.  The flowchart to the right is an 
example of one that will drive in a continual box pattern on a 1.5 m 
table and avoid a simple, small obstacle that may be in its path.  

Programming Results 

This material is based upon work supported by the National Science 
Foundation under Grant No. 1132585. Any opinions, findings, and 
conclusions or recommendations expressed in this material are those of 
the author(s) and do not necessarily reflect the views of the National 
Science Foundation. 

The evaluation of the students will take place using the flowcharts they have 
developed.  We will set up a simulated launch range in our room and the 
students’ flowcharts will be used to navigate through the course.  Students will 
evaluate and provide feedback on the algorithms and revise to create the 
basic foundation for a successful “search and rescue” robot. 

We created several algorithms that the EE 
students began to translate to C++ for 
use on the Acroname Garcia robots.  The 
students ran into many obstacles, but work 
is progressing towards an autonomous 
obstacle avoidance program to be used 
for a multi-robot hallway surveillance 
network. 

We utilized an NXT Explorer program 
to demonstrate possible obstacle 
avoidance methods, and then utilized 
the NXT platforms to create an activity 
for Tech Fest, the UNT RET community 
outreach event.  We were able to 
successfully program a “hammer car” 
to work via a wireless bluetooth 
remote, and added sounds to accent 
various operations. 
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Develop an inexpensive radio frequency 
beacon technology that students could use in 
Engineering Design & Problem Solving.  Each 
spring, students at over 50 Texas high schools 
design and build a rocket to carry a one 
pound payload to a height of one mile.  
Students could learn to build an RF beacon 
transmitter and receiver to minimize the risk of 
lost rockets.   

Research a GPS transceiver system that would provide real-
time data of a rockets position during flight.  This would 
enable students to recover rockets that are launched and 
lost.  Students could investigate transmission and reception 
systems in an effort to minimize cost.  This system would 
allow students to locate lost rockets. 
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