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Week 4 

  
Situation  

A code was created for the purpose to have the AEV ran on the track, and have the data 

extracted/analyzed. The code ordered the AEV to travel from one gate to another (about 332 marks). 

After doing so it would stop. The AEV was removed from the track and plugged into the computer to 

be extracted.  

 

Results and Analysis 

The design that the team agreed on was Albert’s. A team went through a couple technical problems 

with the construction of the AEV to be tested. The first problem was the battery did not fit the way 

the team had projected. A modification and solution was instead of the battery being parallel with the 

flow of the AEV, it was placed perpendicular. The next issue dealt with the propellers. One of them 

had a crack in the base and was asked to be replaced. The new propellor was extremely difficult to be 

situated on the motors. So difficult so that it would not all the way does on the motor as it should be. 

The team came to the conclusion that if it were so difficult to get on/off it should be fine on the track. 

The first and second run with the code worked very well as the AEV seemed to be stable and ran the 

desired distance. The data recorded was uploaded to a computer and was analyzed. By looking at the 

plot it will allow the team to fully understand the strength and weakness of each one of the 

commands and by looking at specs such as energy and time, they can be tinkered and adjusted to 

maximize efficiency. Figure 1 in the appendix is displays  the time vs. the power through the process 

of the AEV on the track. The data was split into 6 phases, which lines up perfectly with the team's 6 

lines of code. Analysis of the 6 phases was done and and shows that the step that took the most 

energy was stopping  the AEV which was unexpected. A very sharp peak occurred at phase 3 as well. 

This was due to a method developed to stop the AEV. By putting the motors in reverse, the AVv would 

dramatically slow down and keep the AEV from coasting past the desired stopping point. This was put 

in place because by braking the motors, it simply cuts off power.   In terms of the calendar the group 

came together to discuss all aspects of the construction of the AEV. The  responsibilities were 

distributed to each group member. The team schedule is as follows. 

 

 

 

 

 

 

 



 

 Tyler Carlos Albert James 

Week 6 -PDR 
 

-PDR 
-Check and 
finalize Project 
Portfolio. 

-PDR 
 

-PDR 
-Oral 
Presentation w.s. 
leader 

Week 7 -Presentations 
slides 

-Presentation 
speech 

--Presentation 
summary 

-Presentation 
coordinator and 
organizer to 
finalize. 

Week 8 -Help as needed. 
Lead next 
progress report. 

-Lead tests with 
Albert 

-Layout 
performance 
tests. 

Help as needed. 
Analyze data. 

Week 9 -Finalize PDR 
-Conclusions 

-Finalize PDR 
-Results 

-Finalize PDR 
-Executive 
Summary 

-Finalize PDR 
-Appendix 

Week 10 -Help as needed - Assists with 
running tests  

-Analyze data 
looking for 
maximum energy 
optimization. 

-Help as needed. 
Lead report. 

Week 11 -Final Test -Final Test -Final Test -Final Test 

 

 

 

Takeaways 

- How to extract and analyses data from the AEV 

- Layout of the rest of the AEV building process 

- Success in running the AEV on the track.  

- Creating graphs on Matlab 

 

 

 

 

 

  



Week 5 

  
Situation  

The lab 5 will teach the team how to use several methods to make design decision and understand 

design concepts. In this lab, the team will use the sample AEV as an example to apply these methods 

to make decision. The purpose of this lab is help the team to get familiar with success criteria which 

can fit the AEV design and screen and score design concepts. There are many different ways to make 

decision like external decisions, product champion and so on. In this lab, the team are required to use 

decision matrices to make decision. The team will make a concept screening scoresheet to weigh the 

designs’ requirements. The instructor will run the sample AEV and make a concept screening 

scoresheet for it and the team will use the designs which created in the Lab 4 to compare with the 

sample design. There are three signs which will be used when the team compare the designs. The sign 

‘+’ means the design is better than the sample AEV; the sign ‘-’ means the design in worse than the 

sample AEV; and the sign ‘=’ means the design is the same as the sample AEV. This sheet contains 

many traits of a design like center-of-gravity, durability and so on. In this case, the team will complete 

this sheet with these signs. However, the concept scoring matrix works better than screening matrix 

because the concept scoring matrices have better concepts definition and useful for defining final 

product. The concept scoring matrix contains many specific scores for the designs. It can show how 

much one design better than another design instead of which design is better. In this lab, the team 

will make a survey about team’s own designs and to make these sheets to compare them with the 

sample to make final decision. 

  

Weekly Goals  

1.   Assemble the AEV which is designed by the team in lab 4. 

2.   Test the AEV on the track 

3.   Develop success criteria 

4.   Make the concept screening and scoring sheets to evaluate team’s design 

  

Weekly Schedule  

Table 1: Week 5 Schedule  

Task  Teammate(s)  Start Date  Due Date  Time Needed  

 Assemble the AEV 

and test it on track 

Albert, Carlos  2/15/17  2/15/17  1 hr  

Develop success 

criteria and make 

sheets 

Tyler, James  2/15/17  2/15/17  1 hr  

Progress Report 

Summary  

Carlos,  

James  

Tyler  

2/15/17  2/22/17  2 hr  



Albert  

  

 

Team Meeting Notes 

Date: 09-Feb-2017 

Time: 4:00 pm (Face to Face) 

Members Present: James Pfeifer, James Albert Hsu, Tyler Wang, Carlos Perez-Oviedo,  

Topics Discussed: Post Lab, Progress report 

 

Objective: 

Review the code to increase the power of the code without jeopardizing the AEV’s stability on the 

track. 

  

To do/ Action Items: 

-Have all members submit a dimensioned idea for the AEV. 

-Discuss the different designs. 

-Identify different tasks needed to attain each design. 

-Come close to deciding a vehicle design. 

Decisions: 

-Some of the designs require 3D printing, and therefore would need to submit a solidworks design. 

Reflections: 

-A final design was not selected yet due to the group’s uncertainty over the additional work 

components from 3D printing. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Appendix 
 

Arduino Code 
 
// Propels AEV forward 13.5 feet 
motorSpeed(4,30); 
 
// Reverses motors to act as brake 
goToAbsolutePosition(332); 
reverse(4); 
motorSpeed(4,40); 
goFor(2); 
 
// Cuts power to motors 
brake(4);  
 
 

Figure 1: Run Time vs Power Output of AEV 

 

 
 
 
 
 



 
 
 

Table 1: Phase Breakdown 
 

Phas
e 

Arduino Code Time (seconds) Distance 
(meters) 

Total Energy 
(Joules) 

1 motorSpeed(4,30); 0.060  
 

3.9624 

 
 

83.8141 2 goToAbsolutePosition(332); 6.181 

3 reverse(4); 
motorSpeed(4,40); 

0.100 

4 goFor(2); 1.800  
5.4483 

 
 

119.622 5 brake(4); 0.060 

6 brake(4); 3.300 0 

As the distance and energy from phases 1, 3, 5, and 6 are negligible due to extremely short times or 
near zero power, distance and total energy was calculated in two parts as phase 2 and 4. 
 
 

Figure 2: Energy Analysis vs Time 

 

 



 

 

 

 

 

Figure 3: Energy Analysis vs Distance 

 

 

 

 

Individual calculations & Discussion 
 

Albert Hsu 

 

tE = 1500, IE = 144, VE = 542, VR = 2.46, marks = 21, pos = 19 

 

t = tE / 1000 

t = 1500 / 1000 

t = 1.5 s 

 

I = (IE / 1024) * VR / .185 

I = (144 / 1024) * 2.46 / .185 

I = 2.0258 A 

 

V = 15 * VE / 1024 



V = 15 * 542 / 1024 

V = 7.9395 V 

 

d = marks * .0124 

d = 21 * .0124 

d = 0.2604 m 

 

s = pos * .0124 

s = 19 * .0124 

s = .02356 

 

P = V * I 

P = 7.9395 * 2.0258 

P = 14.8462 W 

 

Ej = (Pj + P(j+1)) / 2 * (t(j+1) - tj) 

Ej = (14.84 - 16.49) / 2 * (1560 - 1500) 

Ej = 7242 J 

 

Team Role: In charge of AEV building and functions due to most Arduino experience, as well as 

keeping the AEV kit itself. For lab each week, I am responsible for bringing the kit to class and for 

processing the data on MATLAB, again as I am the most familiar with coding. 

 

Carlos Perez-Oviedo 

 

Team role: Role changes from week to week. The team made it so the work as even between the 

group as possible. Responsibilities range from leading trial runs to preparing a presentation speech for 

the group. Additionally I am the team leader. I have found myself organizing the events/meeting and 

keeping us on task.  

  

Time: 1741 ms  Current: 125 counts Voltage: 539 counts 

Marks (distance): 27 Marks (position): 25 

  

Time: 

t = tE/1000 

t = time (seconds) 

te = EEPROM time (miliseconds) 

1741ms/1000ms= 1.742s 

  

Distance (distance): 

d = 0.0124*marks 

d = distance (meters) 

0.0124*27= 0.3348 m 



  

Distance (position): 

d = 0.0124*marks 

d = distance (meters) 

0.0124*25= 0.31 m 

  

Current: 

I=(IE/1024)*2.46 volts)*(1 amp/0.185 Volts) 

I = current (amps) 

IE = EEPROM current (counts) 

(125 counts/1024)*2.46volts*(1amp/0.185amps) = 1.58 amps 

  

  

Voltage: 

V=(15*VE)/1024 

V = voltage (volts) 

VE = EEPROM voltage (counts) 

(15*539 counts)/1024 = 7.90 volts 

  

Supplied Power: 

P = V*I 

P = input power (watts) 

V= Voltage (volts) 

I = current (amps) 

7.09 volts*1.58 amps = 11.20 watts 

  

Incremental Energy: 

E j  = ((P j +P j+1 )/2))*(t j+1 -T j ) 

N = total number of elements in P 

(11.20+12.01)*(1801-1741) = 1392.62 J 

 

 

ZhanhaoWang 

 

Given: 

Time = 900 ms = 0.9s 

Current = 148 counts = 1.92188 A 

Voltage = 542 counts = 7.93945 V 

Marks distance = 7 

Marks position = 5 

Distance = 0.0868m 

Position = 0.0868m 

  



Find: 

Supplied power and incremental energy 

P = V*I 

Supplied power = 15.2587 W 

  

Next time = 0.96s 

Next current = 133 counts = 1.72709 A 

Next voltage = 542 counts = 7.93945 V 

Next P = 13.7121 

Incremental energy = ((15.2587+13.7121)/2)*(0.96-0.9) = 0.869124 J 

 

Team role:  

I have different role every week. I will do every looking forward part for the process report and  in the 

lab i will help the team assemble the AEV. 

  

James Pfeifer 

 

Time = 60ms = .06s 

Current = 199 counts =  2.58 A 

Voltage = 544 counts = 7.969 V 

Marks distance = 0 

Marks position = 0 

Distance =0 m 

Position = 0m 

  

Find: 

Supplied power and incremental energy 

P = V*I 

Supplied power = 20.6 W 

  

Next time = .12s 

Next current = 135 counts = 1.75  A 

Next voltage = 545 counts = 7.98 V 

Next P = 14.0 W 

Incremental energy = .5*(20.6+14)*.06= 1.04  J 

 

 

While my role changes from week to week, this week, I organized the meeting location and created an 

agenda to ensure specific actions were taken. Furthermore, I took notes during the meeting and 

worked on the lab progress report to organize the appendix and organized the data and roof read 

everyone else's calculations. 
 



Team Meeting Notes 

Date: 09-Feb-2017 

Time: 4:00 pm (In person meeting ) 

Members Present:James Pfeifer, Albert Hsu, Tyler Wang, Carlos Perez-Oviedo 

Topics Discussed: Post Lab 

 

  

 

Objective: 

Today’s focus was on writing our next progress report and creating different, effective designs for the 

AEV, while also brainstorming and understanding the different calculations for the lab this week. 

  

To do/ Action Items: 

-Assign different tasks for the overall progress report. 

-Finalize a design. 

-Review the different equations and the data collected from lab. 

-Review the next lab. 

Decisions: 

-Albert’s design is most effective at the given task and will be used as the final design. 

 

Reflections: 

-Due to the large amount of data collected, our calculations will yield very different data that will all 

resemble similar overall trends. 

 

 


