Challenge#3 Acceler ate the Domabot
For this chdlenge we will be progiamming the Domabotto accelerate.

Acceleration is the changeof the velodity with respect to time. If an objectOseocity is
changing, then the object is accelerating.

Objectives:

Renforce d=st relationship

Undeastand average speed

Introduce acceleration

Learn howto log data from NXT sensors

Rdationship baween displacement, velodty and aceleration.

Step 1. Frogramming: A
YouQlned to progam your Olido gart out a low speed and increase the speed after
some set amourt of time untl the robotis moving & 70% pover.

In orde to plot the distance that the robd has moved vs time, well need to have some
way of knowing the ObdDslisplacement at any time. Displacement is the distance that
therobothas moved in any time interval. With NXT-G, this can be accomplished with a
DATALOGGING block. We can determine displacement by monitoring the number of
rotationsthat the wheels have made a any given time.

HereOghe basic program:

Run
for 1 Read total # of degrees Send time, total dearees .
at pr. turl e start degrees/sec, and power R
Make a variable for the pow ; ; preest L level to variable
Read “degrees/sec level to a file
motor power and forthisipower Setting Read timer value Increase power \DonYE Himes
initialize it to 10 o "9 level by 10
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Figure 1:Accelerate robot.rbt
Upload this program to your Obadnd run it to automatically collect data.



Step 2: Analyze the data

To g the data off your robot go kack to the progran and it the Qupload daalogObutton
to ge the daa log file back on your omputer. Thisfile will beacomma-ddimited file
with thefollowing:

time, total rotations rotationgsec at this power level, power level

Import this daa into aspreadsheet 0 that we can do ®me graphing.
Specificaly, we want to graph displacement vstime and geed vstime.

You will have to make some calculated columnsin the spreadsheet to convert degrees of
rotationto adistance that your robotmoved. Ranember tha each 360 dgrees
correspondsto onewhesl rotation. You krow wha the circumference of your wheel is,
if you knowthetotal degrees of rotation,you can divide by 360 ad nultiply by wheel
circumference to get total displacement of the robot

Displacement in cm = total rotation in (degrees/ 360) x wheel circumferencein am.

For geed in cm/sec, youQlneed to convet degrees/sec to displacement/sec by the
following formula:

Speed in am/sec = (degrees pe s2¢/360) xwheel circumference in am.

For preadsheet calculations make sureyou gart the formula with aG-Osign. Use GOfor
divison and aGOfor multiplication.

Set up an Gy scatterplotOwith ime onthe x axis and displacement on ey axis.
Do the same for time and geed.

Averageveodty: theaverage velocity of an object isthefind velocity minustheinitial
velodty divided by hetime interval between the velocitys. In equation fom:

avgvelocity= f#—t

Figure 2

Questions:
Using your grahsanswer thefollowing:

1. Isthedisplacement vstime graphlinear? If not, what sort of equaion wud we
use to describethecurve?

2. Isthe speed vstime grgph linear?

3. What is the average speed of the Obbat each each successive second.

4. Wha isthe dopeof the gpeed vs time graph?



