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CS190 10/06/06
Robotics L ab5a: NXT-a-Sketch

Introduction

The goal of this lab is to continue learning C &ubotC and will cover using -
tation sensors, graphics, and const

Both parts of this lab aidue by 11:59pm on Monday 10/16. You work is strictl
governed by the Math/CS SPChttp://www.mathcs.emory.edu/SPC(). In particula
your work must be exclusively your own and you may collaborate with any ot
group or consult any resource other than thoseated below. Violations of this poli
will be referred to the Emory Honor Coun

In order to receive full credit for this lab, yowst answer each numbered ¢-
tion below and turn in each programming task. Yaltwrn in your programs by placi
them in a folder calle“labZ” which resides in th“turnin” folder on the designated grc
membe’s webdrive (sehttp://it.emory.edu/showdoc.cfm?docid=1183&fr=1). Make
sure that this folder is readable only by your groeembers an“oparekt” You shoul
also create “cs19(" folder, readable only by your group members, inclhihjou stor
your files while you are working on them. It is faeed that you electronically turn
your answers to the lab questions in a filed ce“answer”; acceptable formats inclu
plain text “answers.t”), rich text “answers.rf’), and Microsoft Word“answers.dc”).
Please let me know if there is some other formatprfer. If you would rather turn
a hard copy of your answers, please slide themrungieloor (W424) if | am not in n
office.

http://72.14.253.104/search?g=cache:FTAKZR7pLOgdnwmathcs.emory.edu/~cs19(... 1/16/200



CS190 10/06/06 Robotics Lab5a: N-a-Sketct Page2 of 5

Part I: Your own view rotation program

In this part you will write a program similar toetfuili-in “Motor Rotation” program o
the NXT brick. The rotation sensor may be readgisyntax similar to setting t
power level of a motc

int rots
nMotorEncoder[motorA] = 0; // reset rotation sen4

rots = nMotorEncoder[motorA]; // read rotation sena

Check out the sample code section of the Robo&
http://www-education.rec.ri.cmu.edu/robotc/nxt/index.hfor examples of simple p-
grams that use the rotation sensors. variablepaogtam flow in C. Next, read t
documentation for the nxtDisplayTextLine functidr
http://www-education.rec.ri.cmu.edu/robotc/nxt/index.t.
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The“text” parameter is a template specifying how the outpoaukl appear; it is ve
similar to the first parameter of printf functidmat you have seen in the GNU C -
rial. Although the NX"s function only supports printing the values oéger variable
using the %c"“ place holde” printf is far more versatile in the types of vatabalue:
it can print. See section 16.2.2 of the GNU C tatdor detailed informatiol

1. Write a programM otor Rotations.c, that displays the current values of the rote
sensor for motors A and B on the first (topmost) aacond lines, respectively, of
NXT display

Make sure* Code Completia” is checked in th*View” menu. This is the (perhaps-
noying) feature that suggests completions as yarti t§fping text in the editor. Beg
typing “nxtDis,” and you should notice a function called nxtDisplkayg. Selec

this option, then select the te* nxtDisplayStrin¢’ and righ-click on it. After the Cu
Copy, and Paste options you should see that thereglitelling you what it know
about the nxtDisplayString function, namely the t@mand types of the para-

ters it takes. Compare this with the correspondifiirmation for nxtDisplayTe:-
Line.

2. Modifv vour proaram to use nxtDisplavStrina instedHdxtDisplavTex-

http://72.14.253.104/search?g=cache:FTAKZR7pLOgdnwmathcs.emory.edu/~cs19(... 1/16/200
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Line. Explain difference between these two funa®if you see a difference but
not sure exactly what it is, then feel free to evatquick test program to try and fig
out the exact difference. Which is more appropriateur purposes

Now we will “one uj” the wimpy buil-in Motor Rotations program by displaying both
number of degrees and rotations. Modify your progsa that it prints out the numl

of rotations for motors A and B on the third andrtb lines, respectively. Include
each line a short label so the user knows whatligayed information represer

3. Turn in this version of the progra

From what we know about integer division in C, W that that we should exp
only the whole number of rotations (with any fraas discarded). Suppose we wa
a more precise measure of the number of rotati@ne.option is to use the same t
we used for NX-G (i.e. multiply by 107k to display the first k dig after the decima
Although (Robot)C provides a float type for thigpaose, the nxt text display fu-
tions do not currently support printing the valddloats.

Extra credit: Given a float f, recall (Chapter 5 of the tutoriddat we may use t
expression (int)f to cast the value of to an inthmpwing away everything after 1
decimal point. Write a function int fractionalP#idét f) that given a flo:

returns a integer representing the first two digfter the decimal place in f. For ex-
ple, fractionalPart(1.2345) would return the inia23. Can you extend this to a f-
tion int fractionalPart(float f, int k) that retusrhe first k digits? U

your function to display a decimal point and thectronal part of the number of rotatic
in your above prograt
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Part I1: NXT-a-Sketch
In this part we will complete a program that emegaKevir' s Nxt-a-Sketch:
http://www.idreamincode.com/mt/archives/cat_nxtolempindstorm.ph

Download thenxtaSketch.c program for the share/labs/lab5 directory. This prograr
that“almos” works. Your job is to fix it. The most useful taatl your disposal is tl
Step (Into) function of the debugger and “Global Variable” window.

http://72.14.253.104/search?g=cache:FTAKZR7pLOgdnwmathcs.emory.edu/~cs19(... 1/16/200
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Notice that various constants have been declarggdteginning of the main task -
ing the const keyword. Also notice that although(ti"e RobotC developers an:
were free to name our constants any way we wishiedave chosen to prefix 1
name of our constants wi“k.”

4. How does the compiler enforce constancy (hint:enaitsimple test program that-
clares a constant and then tries to modify itse)@

5. We could have elected to directly use the valuevibérever we needed it instear
declaring kDispWidth. What are some advantagesolading a constant to re|-
sent this value (hint: what if we also had anottwrstant whose value was 1-- there
are other very good reasons tc

We will talk about how Etc-a-Sketches work and how tINXT-a-Sketch progran
should work. Think about how you would write NXT-a-Sketch program, and the
read through the program and comments. The nxt&sgtRinction is one we hav’t
used before; however, you can probably guess hawrits (select th* nxtSetPixe”
text and rigr-click on it). Write a simple test program to figuret the geometry of tl
screen by calling nxtSetPixel with various valuasthe xPos and yPos parame

6. Where is the point (0,0) on the scre

7. What are the maximum x and y coordinates that neagli§played on the scree

8. What happens when you try to set a pixel that tsonadhe screet

There is a bug that prevents anything from beiragvdr Your first task is to discov
this bug

9. Explain the nature of the above bug, and explamm you fixed it. What are sor
simple rules you could follow to avoid bugs likéstim the future

The next bug is an orientation bug. From our disiars the left wheel, on port
should move right when rotated clockwise and ldfewrotated counterclockwise;
right wheel, on port B, should move up when rotatledkwise and down when rota
counterclockwise. How is the buggy version of thegoam inconsistent with t
above’

10. Explain and fix the bu

11. Change the value of the kRotRange constant front@6@0. How does tr
change the behavior of the progr:

Revert to the original value of kRotRange. Thelfiraue is not necessarily a bug,
more of a preferen-related issue. The program currer‘remember’ the position ¢

http://72.14.253.104/search?g=cache:FTAKZR7pLOgdnwmathcs.emory.edu/~cs19(... 1/16/200
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the pointer if it moves off screen. For instancthé pointer is just at the right edge
the screen, and wheel A is turned clockwise twbraithtions, then the pointer will ¢
appear off the screen, and it will take two fuluoterclockwise rotations for it to app
again. Modify the program so that the pointer isallowed to leave the scre

In effect you may implement this behavior by igngrihe appropriate rotation ser
when the pointer is at an edge. An issue is, howdhat the rotation sensor will
modified even if you are ignoring its value. Ndtattyoucannot currently set the ro-
tion sensor to an arbitrary value with code

nMotorEncoder[motorA] = 5l
/Il will be reset to 0 even though 50 was spec

| suggest you use extra variables to keep tratckeofotation value. You can use
integer remainder operator to limit the range vhhe

a=b % 10(
/I a will always been between 0 and 99 no matentiue of

Please come talk to me if you need t
12. Turn in your finalnxtASketch.c program
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