
CHAPTER 3

Getting Started With Programming

Linkbots

3.1 Get Started with Ch for Computer Program-
ming

In Chapter 2, we learned how to control a Linkbot using the Robot Control Panel. However, in order for
a Linkbot to solve complicated problems, we need to write a computer program to control the Linkbot.
Unlike using the Robot Control Panel, a computer program can be saved in a file for later use. It can also
conveniently be copied to a new file and modified to solve similar problems.

The Linkbot can be controlled using a C/C++ program through Ch, a C/C++ interpreter. Ch is user-
friendly and specially designed for beginners to learn computer and robot programming. For example, when
an error occurs, Ch will give an insightful error message, instead of confusing messages or crashing. Ch
is available from SoftIntegration, Inc. at http://www.softintegration.com. Ch programs presented in this
book are available through the C-STEM Studio.

In this chapter, we will learn how to write computer programs in Ch to solve applied problems and
control a Linkbot.

3.1.1 Getting Started with ChIDE

An Integrated Development Environment (IDE) can be used to develop computer programs. ChIDE in Ch
is an IDE to edit, debug, and run C/Ch/C++ programs. ChIDE can be conveniently launched by double

clicking its icon on the desktop or in the C-STEM Studio shown in Figure 1.4. A layout of ChIDE is
displayed in Figure 3.2, which also shows various terms used to describe ChIDE in this book.
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3.1.2 Copy Code in Curriculum

All programs presented in this book are available in the C-STEM Studio through the menu “Code in Cur-
riculum”, as shown in Figure 3.1. They are typically located in the folder C:\C-STEM\LearnLinkbot in
Windows, /opt/C-STEM/LearnLinkbot in Mac OS X, and /usr/local/C-STEM/LearnLinkbot
in Linux.

Figure 3.1: Copy the LearnLinkbot folder from “Code in Curriulum” in the C-STEM Studio.

As programs in “Code in Curriculum” in C-STEM Studio are shared by all users in a computer lab, they
cannot be modified. If a user would like to modify the sample programs in this book to solve the similar
problems or better understand the programming and robotics concepts, the entire folder LearnLinkbot
can be copied to the “Student Homework” folder. If you right click to copy the folder as shown in Figure
3.1. Then, click the “Student Homework” in C-STEM Studio to bring up the student homework folder with
the copied “LearnLinkbot” folder.

3.1.3 The First Ch Program

Let’s get started with programming in Ch! We will write a simple program shown in Program 3.1. The
program will display the following output on the screen when it is executed:

Hello, world

To run the code in Program 3.1, the source code needs to be written first. Source code is plain text,
which contains instructions of a program. If the text in Program 3.1 is typed in the editing pane in ChIDE,
the program will appear colored due to syntax highlighting and with line numbers, as shown in Figure 3.2.
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Figure 3.2: A layout and related terminologies in ChIDE.

/* File: hello.ch
Print ’Hello, world’ on the screen. */

printf("Hello, world\n");

Program 3.1: The first Ch program hello.ch.

We can also launch the program in ChIDE by double clicking the file hello.ch in this chapter as
shown in Figure 3.3
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Figure 3.3: Launch the program hello.ch in C-STEM Studio.

We will explain each line in Program 3.1 in detail. Contents that begin with /* and end with */ are
comments. Comments are used to document a program to make the code more readable. When comments
are processed by Ch, they are ignored and no action is taken relating to the comments. The first two lines,
listed below, in Program 3.1 are comments.

/* File: hello.ch
Print ’Hello, world’ on the screen */

They document that the file name of the program is hello.ch and the purpose of the program is to display
the message Hello, world on the screen.

A Ch program typically ends with “.ch”, which is called the file extension. A file name generally does
not contain a space.

A function is the basic executable module in a program. Asking a function to perform its assigned tasks
is known as calling the function.

In the statement

printf("Hello, world\n");

The function printf() is used to display Hello, world on the screen. The symbol \n will be explained
in section 3.1.8. Each statement in a program must end with a semicolon.

3.1.4 Opening Programs in ChIDE from Windows Explorer

In Windows, a program listed in the Windows explorer can be opened in the editing pane of ChIDE by
clicking on the program. The program can also be opened in the editing pane by dragging and dropping it
on to the ChIDE icon on the desktop.
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Figure 3.4: Running the program inside the editing pane in ChIDE and its output.
.

3.1.5 Editing Programs

Text editing in ChIDE works similarly to most Windows or Mac text editors, such as Microsoft Word. As
an example, open a new document by clicking the command File->New on the menu bar, or the first icon
on the toolbar that looks like a little piece of paper with a folded corner, as shown in Figure 3.2.

You can save the document as a file named hello.ch by the command File->Save As. Follow
the instruction and type the file name hello.ch to save as a new program. You can also right click the
file name on the tab bar, located below the debug bar, and then select the command Save As to save the
program.

3.1.6 Running Programs and Stopping Their Execution

Click Run on the toolbar, as shown in Figure 3.4, to execute the program hello.ch. This will cause the
interpreter to read the code and provide an output on the bottom of the ChIDE window as shown in Figure
3.4. Pressing the function key F2 will also execute the program. If you are editing a program, pressing F2
will save the edited program first and then run the saved program.

If the command execution has failed or execution is taking too long to complete, then the
Stop command on the toolbar can be used to stop the program.

3.1.7 Output from Execution of Programs

The editing pane on the top is for writing and editing a program source file or any text file. The input/output
pane is located below the editing pane, and is initially hidden. It can be made larger by dragging the divider
between it and the editing pane. The output from the program is directed into the input/output pane when it
is executed using the command Run, as shown in Figure 3.4. When the program hello.ch is executed,
the input/output pane will be made visible if it is not already visible and will display the following three
lines, as shown in Figure 3.4.

>ch -u "hello.ch" // use the command ch for Ch to execute hello.ch
Hello, world // the output from executing the program hello.ch
>Exit code: 0 // display the exit code for the program
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An exit code of 0 indicates that the program has terminated successfully. If a failure had occurred during
the execution of the program, the exit code would be -1.

Do Exercises 1, 2, 3, and 4 on page 33.

3.1.8 Newline Character

The symbol \n used in the function printf() in Program 3.1 means a newline character. It instructs the
computer to start writing on a new line, like the Enter key, which can be illustrated by changing the line

printf("Hello, world\n");

to
printf("Hello, world\nWelcome to Ch!\n");

The output of the new program will become
Hello, world
Welcome to Ch!

After the newline character, the string Welcome to Ch! is displayed at the beginning of the next line on
the screen.

3.1.9 Copying a Program to Another Program in C-STEM Studio

Unlike a calculator, an existing Ch program can be copied to a new file as another program conveniently.
This process of creating a new program can save a lot of typing. Below are the step-by-step instructions on
how to create a program hello2.ch to produce the output described in section 3.1.8. It copies the file
hello.ch in Program 3.1 to a new program hello2.ch in C-STEM Stuio to solve the above problem.

Figure 3.5: Copy the program hello.ch, paste, and rename to create a new program hello2.ch.
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1. Right click the file hello.ch to bring up the menu as shown in Figure 3.5, and select “Copy” on
the menu to copy the file into the buffer.

2. If you would like to copy the file in a different folder, click the folder where you would like the file to
be copied to. Or skip this step if the file will be copied in the same folder.

3. Right click to bring up the menu as shown in Figure 3.5, and select “Paste” on the menu to copy the
file from the buffer.

4. If the file with the same name already exists, a file with a new name, appendded with “- Copy”, will
be created. For example, a copied file with the name “hello - Copy.ch” is created, as shown in Figure
3.5.

5. Right click to bring up the menu, and select “Rename” to rename the copied file with the new name
“hello2.ch”.

6. Double click the file name hello2.ch and modify it with the statement below.

printf("Hello, world\nWelcome to Ch!\n");

Do Exercises 5 and 6 on page 33.
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Figure 3.6: The error line in output from executing program hello.c.

3.1.10 Correcting Errors in Programs

ChIDE can identify errors that occur in the source code and provide helpful responses that aid the user
in finding and correcting these errors. To see this, we will create an error in the program hello.ch by
changing the line

printf("Hello, world\n");

to

printf("Hello, world\n";

Notice that in the second statement the closing parenthesis is missing. When the program is executed, the
results should look like the input/output pane in Figure 3.6. The line with incorrect syntax in the editing pane
and the corresponding error message in the input/output pane will be highlighted with a yellow background.
The first error message at the line

ERROR: missing ’)’ before ’;’

indicates that a closing parenthesis is missing before the semicolon ’;’.
Because the program fails to execute, the exit code −1 is displayed at the end of the input/output pane

as

>Exit code: -1

Errors in computer programs are called bugs. The process of finding and reducing the number of bugs
is called debug or debugging. ChIDE is especially helpful for testing and debugging programs.

Do Exercise 7 on page 34.

3.1.11 Summary

This section summarizes what you should have learned in this session.

1. A Ch program has a file name with a file extension ”.ch”. A file name generally does not contain
a space.
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2. The comments in a Ch program begin with /* and end with */.

3. Use the output function printf() to print a string.

4. Each statement in a Ch program ends with a semicolon.

5. Use the escape character ’\n’ as a newline character.

6. Use the integrated development environment ChIDE to edit and run Ch programs.

7. Edit, save, and run Ch programs in ChIDE.

8. Run a program by pressing the function key F2.

9. Copy a folder or file in C-STEM Studio.

10. Find the corresponding lines in a program with error messages and fix bugs in the program.

3.1.12 Terminology

bugs, calling the function, ChIDE, comment, copy program, debug, debugging, editing pane, error message,
exit code, file extension, IDE, Integrated Development Environment, newline character, input/output pane,
printf(), Run, source code, Stop

3.1.13 Exercises

1. Watch the video tutorial “Introduction to Ch and ChIDE” in http://c-stem.ucdavis.edu/studio/tutorial/.

2. Create a folder called learnRobot to keep Ch programs that you will develop. You may use an
alternative folder name and location that your instructor specifies.

3. What is wrong with this line of code:

printf(’cool!";

4. Write a program cool.ch to display

This is cool!

Based on the instructions described in section 3.1.9 to copy the program hello.ch to the program
cool.ch. Save your program in the folder created in Exercise 2. The program calls the function
printf() to display the output on the screen. Execute the program in ChIDE by the command Run.

5. Write a program welcome.ch to display

Hello, world.
Welcome to Ch!
This is cool.

by [your_name, today’s date]

Based on the instructions described in section 3.1.9 to copy the program cool.ch, developed in
Exercise 4, to the program welcome.ch. The program calls the function printf() four times, one
for each output line. Run the program in ChIDE.

6. Write a program welcome2.ch to display the same output as that from the program welcome.ch
developed in Exercise 5. But, the program welcome2.ch shall call the function printf() only once.
Based on the instructions described in section 3.1.9 to copy the program welcome.ch to the program
welcome2.ch. Run the program in ChIDE.
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7. Modify the program welcome.ch developed in Exercise 5 to introduce a bug by removing a closing
parenthesis ’)’. Run the modified program in ChIDE by pressing the function key F2. Find the line
corresponding to the first error message in the editing pane. Then, fix the bug.

3.2 Drive Forward and Backward by Angle Rela-
tive to its Current Joint Position

A Ch program can be developed to control the Linkbot. The working principle of a program is the same
as using Linkbot Labs. Program 3.2 contains the code typically used for controlling a Linkbot-I. We will
explain the functionality of each statement in this robot program.

/* File: driveangle.ch
Drive forward and backward for Linkbot-I as a two-wheel vehicle */

#include <linkbot.h>
CLinkbotI robot;

printf("Here comes a robot!\n");

/* drive forward by rolling two wheels for 360 degrees */
robot.driveAngle(360);

/* drive backward by rolling two wheels for 360 degrees */
robot.driveAngle(-360);

printf("Cool!\n");

Program 3.2: The first program to control a Linkbot-I by rolling two wheels.

A line that starts with a # has a special meaning, which depends on the symbol following it. The line

#include <linkbot.h>

instructs Ch to include the contents of the header file linkbot.h in the program. The contents made available
via #include is called a header or header file. This line appears in every Linkbot program to allow control of
the Linkbot through the class CLinkbotI. A class is a user defined data type in Ch. The symbol CLinkbotI
can be used to create a Linkbot-I object. The line

CLinkbotI robot;

creates the variable robot for controlling a Linkbot-I. The statement also connects the variable robot to
a Linkbot-I that has been previously configured with the computer as described in Section 2.2 on page 15.

A class has functions associated with it. The functions associated with a class are called member func-
tions. For example, the function robot.driveAngle() or driveAngle() is a member function of the class
CLinkbotI. In Program 3.2, this member function of the class CLinkbotI is called to move joints of a
Linkbot-I.

The line
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printf("Here comes a robot!\n");

displays the following output in the input/output pane.
Here comes a robot!

A Linkbot-I can be configured as a two-wheel robot. In this case, both joints 1 and 3 can rotate together
to roll forward or backward. The member function driveAngle() causes both joints 1 and 3 to drive the
Linkbot-I forward. The syntax of the member function driveAngle() is as follows.

robot.driveAngle(angle);

The amount to roll the wheels forward relative to their current positions is specified by the argument angle.
If the value of the argument of the member function driveAngle() is negative, it will drive a robot backward.

For example, Program 3.2 first drives the Linkbot-I forward 360 degrees for both joints 1 and 3 by
robot.driveAngle(360);

Then, it drives the Linkbot-I backward 360 degrees for both joints 1 and 3 by
robot.driveAngle(-360);

with a negative value −360 for the argument of the member function driveAngle().
Note that the prefix drive for a name of a member function is reserved for member functions to drive a

Linkbot-I configured as a two-wheel robot.
All member functions of the class CLinkbotI for motion including driveAngle() expect input angles in

degrees. In section 10.8, we will learn how to handle joint angles specified in radians.
The last line
printf("Cool!\n");

displays Cool! in the input/output pane.
After your computer is connected to a Linkbot as described in the previous chapter, when Program 3.2

is executed, the following output will be displayed in the input/output pane first,
Here comes a robot!

Then, the Linkbot-I will make a full rotation for both joints 1 and 3. Finally, the following output will be
displayed in the input/output pane.

Cool!

Do Exercise 1 on page 36.

3.2.1 Summary

This section summarizes what you should have learned in this session.

1. A Linkbot program typically begins with the following statements.
#include <linkbot.h>
CLinkbotI robot;

to declare the variable robot and connect it to a Linkbot.

2. Call the CLinkbotI member function
robot.driveAngle(angle);

to drive a Linkbot-I forward or backward by rolling both joints 1 and 3 with the specified angle,
relative to their current positions for both joints.

3. Joint angles in arguments of the CLinkbotI member functions, such as driveAngle(), are specified in
degrees.
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3.2.2 Terminology

#include <linkbot.h>, header, header file, class, CLinkbotI, member function, relative position, robot.driveAngle(),
drive forward, drive backward.

3.2.3 Exercises

1. Write a program driveangle2.ch to drive backward a Linkbot-I by rolling joints 1 and 3 by 180
degrees, then drive it forward by rolling joints 1 and 3 by 360 degrees.

3.3 Monitor Joint Angles Using the Robot Control
Panel in Debug Mode

When a Linkbot program is executed, you can monitor the motion of its joints in the section of the Joint
Position Control on the Robot Control Panel in Linkbot Labs as shown in Figure 2.8 in section 2.3.1 on page
18. As the Linkbot is moving, the vertical sliders for joints and the joint angles displayed above the sliders
will be dynamically updated.

You can run the program driveangle.ch in Program 3.2 to monitor the joint angles of the Linkbot
on the Robot Control Panel in Linkbot Labs. When you run the program, joint 1 will move from 0 to 360
degrees first and then back to 0 degree. Joint 3 will move from 0 to −360 degrees first, then back to 0
degree, as you can monitor the change of joint angles on the Robot Control Panel in Linkbot Labs as shown
in Figure 3.7.

When a program is executed in the debug mode by the command Next in ChIDE, the program will
be executed line by line. The currently executed statement is highlighted in the green color. For example,
Figure 3.8 shows that Program 3.2 is executed in the debug mode. The currently executed statement

robot.driveAngle(360);

is highlighted in the green color. The joint angles of the Linkbot at this point on the Robot Control Panel on
Linkbot Labs is shown in Figure 3.7. Since the low-cost Linkbot is not high precision, the joint angles may
not reach and stay in the exact goal positions. When you monitor the joint angles in Linkbot Labs, as shown
in Figure 3.7, the joints are close to the goal positions. Until you click Next to execute the next statement,
the joint angles of the robot will remain in their current goal positions.

When a program is executed in the debug mode, the command Continue can be clicked to continue
the execution of the program until the program ends.

Please note that when Linkbot Labs is in Robot Control Panel, it constantly communicates with a con-
nected Linkbot to update the positions on the panel. If a class with a large number of Linkbots connected
wirelessly to many computers to run programs at the same time, it may jam the communication channel. It
is recommended to disable the Robot Control Panel by switching Linkbot Labs to the opening state when
many computers run Ch programs to control Linkbots wirelessly in a classroom.

Do Exercises 1 and 2 on page 38.

3.3.1 Summary

1. Execute a Linkbot program line-by-line using the command Next on the debug bar in ChIDE while
monitoring joint angles of a Linkbot on the Robot Control Panel in Linkbot Labs.
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Figure 3.7: Monitoring the movements of joints of a Linkbot on the Robot Control Panel in Linkbot Labs.

Figure 3.8: Running the program driveangle.ch in debug mode.

37



3.4. Drive a Distance for a Two-Wheel Robot
Chapter 3. Getting Started With Programming Linkbots

2. Use the command Continue to finish the execution of the remaining part of the program non-stop.

3.3.2 Terminology

Debug mode, Next, Continue,

3.3.3 Exercises

1. Watch the video tutorial “Debug in ChIDe” in http://c-stem.ucdavis.edu/studio/tutorial/.

2. Write a program monitormotion.ch to drive a Linkbot-I with the following motion statements.

robot.driveAngle(360);
robot.driveAngle(-720);

Run the program in ChIDE in debug mode with the command Next on the debug bar, as you monitor
the change of joint angles on the Robot Control Panel in Linkbot Labs.

3.4 Drive a Distance for a Two-Wheel Robot
In this section, we will learn how to use the member function driveDistance() to control a Linkbot-I as a
two-wheel robot as shown in Figure 3.9. More advanced control of a two-wheel robot will be described in
Chapter 8.

Figure 3.9: A two-wheel robot.

Like the member function driveAngle(), the member function driveDistance() causes both faceplates
(joints 1 and 3) to roll the Linkbot-I forward. The syntax of the member function driveDistance() is as
follows.

robot.driveDistance(distance, radius);

Unlike the member function driveAngle(), the distance for the Linkbot-I to drive forward is specified by
the first argument distance. If the value of the first argument of the member function driveAngle() is
negative, it will drive a robot backward. The radius of the two wheels, attached to the joints of the Linkbot-I,
is specified by the second argument radius. The units for both distance and radius must be the same. They
can be inches, feet, centimeters, meters, etc.
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/* File: drivedistance.ch
Drive a robot as a two-wheel robot for a given distance. */

#include <linkbot.h>
CLinkbotI robot;

/* drive forward for 8 inches with the radius 1.75 inches for two wheels */
robot.driveDistance(8, 1.75);

/* drive backward for 5 inches with the radius 1.75 inches for two wheels */
robot.driveDistance(-5, 1.75);

Program 3.3: Moving a Linkbot-I with a specified distance using driveDistance().

For example, Program 3.3 drives a Linkbot-I configured as a two-wheel robot with wheels attached to
joints 1 and 3. The radius of each wheel is 1.75 inches. The program drives the Linkbot-I forward for 8
inches by the statement

robot.driveDistance(8, 1.75);

Then, it drives the Linkbot-I backward for 5 inches

robot.driveDistance(-5, 1.75);

with a negative value −5 for the distance of the first argument of the member function driveDistance().
Do Exercise 1 on page 39.

3.4.1 Summary

1. Call the CLinkbotI member function

robot.driveDistance(distance, radius);

to drive a Linkbot-I forward by the specified distance and radius for two wheels relative to its current
position.

3.4.2 Terminology

robot.driveDistance(), distance, drive a distance, radius of a wheel.

3.4.3 Exercises

1. Write a program drivedistance2.ch to control a Linkbot-I. The program calls the function
driveDistance() to drive the robot forward for 6 inches, then drive the robot backward for -8 inches.
next drive the robot forward for 2 inches. Assume the radius of wheels is 1.75 inches.

3.5 Set the LED Color
Section 2.4 demonstrated how to change the LED color of a Linkbot through the Sensors Panel of Linkbot
Labs. It is also possible to change the LED color of a Linkbot within a Ch program to add visual effects.
Program 3.4 shows an example of how this is done.

39



3.5. Set the LED Color
Chapter 3. Getting Started With Programming Linkbots

/* File: setcolor.ch
Set the LED color before and after the movement */

#include <linkbot.h>
CLinkbotI robot;

/* drive forward by rolling two wheels for 360 degrees */
robot.driveAngle(360);

/* change the LED color to blue */
robot.setLEDColor("blue");
/* drive backward by rolling two wheels for 360 degrees */
robot.driveAngle(-360);

/* change the LED color to red */
robot.setLEDColor("red");
robot.driveAngle(-360);

Program 3.4: Setting the LED color for a Linkbot-I.

Program 3.4 builds upon Program 3.2 by changing the LED color of the Linkbot-I after it moves forward,
and again after it moves backward. The color of a Linkbot-I’s LED can be changed using the CLinkbotI
member function setLEDColor(). The general syntax of this member function is as follows.

robot.setLEDColor(color);

The argument color specifies the desired color. A full list of the 137 possible colors that can be used
with the member function setLEDColor() can be found in Appendix C. If a color other than those listed in
Appendix C is used, the LED color remains unchanged and an error message is printed to the input/output
pane in ChIDE.

In Program 3.4, after the Linkbot-I moves forward, the line

robot.setLEDColor("blue");

changes the LED color of the Linkbot-I to blue. And after the Linkbot-I moves backward, the line

robot.setLEDColor("red");

changes the LED color of the Linkbot-I to red.
Do Exercise 1 on page 41.

3.5.1 Summary

1. Call the CLinkbotI() member function

robot.setLEDColor(color);

to set the LED color of a Linkbot-I.

3.5.2 Terminology

robot.setLEDColor().
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3.5.3 Exercises

1. Write a program setcolor2.ch, based on Program 3.4, to change the LED color of a Linkbot-I as
follows: First, set the LED color to brown and then drive the Linkbot-I forward by 360 degrees. Then
set the LED color to green and drive the Linkbot-I backward by 360 degrees. Finally, set the LED
color to pink.

3.6 Play Melody
In addition to LED color, a Linkbot contains a buzzer, which can be used to play melody and music notes.
The CLinkbotI member function playMelody() can be called to play a melody.

The general syntax of this member function is as follows.

robot.playMelody(melody, speedFactor);

The first argument melodoy specifies the melody to be played. Table 3.1 lists commonly used melodies.
Table D.1 in Appendix D lists all available melodies. The user can develop your own melodies as decribed
in section 12.7 later. The second argument speedFactor is the speed factor, which determines how fast
to play the melody. The value 1 is for the normal speed. If the value for the speed factor is larger than 1, the
melody will be played faster than the normal speed. If the value for the speed factor is less than 1 but larger
than 0, the melody will be played slower. For example, the value 2 doubles the speed whereas the value 0.5
is an half of the normal speed.

Table 3.1: Names of songs and their corresponding melody names in Ch.

Name of Song Name of Melody in Ch
B-I-N-G-O Bingo
Do Re Mi DoReMi
Happy Birthday HappyBirthday
The Ice Cream Truck Jingle IceCream
Jingle Bells JingleBells
Marry Had A Little Lamb LittleLamb
Twinkle Twinkle Little Star LittleStar
Merry Christmas MerryChristmas
Old Mc Donald Had A Farm OldMcDonald
A Typical Phone Ring Tone RingTone
Row Your Boat RowYourBoat
Dance Music Techno
The Wheels On The Bus WheelsOnTheBus
Mario Theme MarioTheme
The Ants Go Marching AntsGoMarching
The Ants Go Marching (high pitch) AntsGoMarchingHighPitch

Program 3.5 plays the melody of Jingle Bells at different speed. The program first plays the melody at
the normal speed by the statement

robot.playMelody(JingleBells, 1);
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Then, move the robot forward 5 inches by the member function

robot.driveDistance(5, 1.75);

Afterwards, the melody is played twice as fast as the normal speed by the statement

robot.playMelody(JingleBells, 2);

Finally, the melody is played again at an half of the original speed by the statement

robot.playMelody(JingleBells, 0.5);

/* File: playmelody.ch
Play a melody */

#include <linkbot.h>
CLinkbotI robot;

/* play "Jingle Bells" at the normal speed */
robot.playMelody(JingleBells, 1);

/* drive forward for 5 inches with the radius 1.75 inches for two wheels */
robot.driveDistance(5, 1.75);

/* double the normal speed */
robot.playMelody(JingleBells, 2);

/* half of the normal speed */
robot.playMelody(JingleBells, 0.5);

Program 3.5: Playing the JingleBells in a Linkbot-I.

In section 12.7, you will learn how to create your own melodies for the member function playMelody()
to play.

Do Exercise 1 on page 42.

3.6.1 Summary

1. Call the CLinkbotI() member function

robot.playMelody(melody, speedFactor);

play a melody.

3.6.2 Terminology

song, melody, robot.playMelody().

3.6.3 Exercises

1. Write a program playmelody2.ch, based on Program 3.5, to first play the melodies of “Happy
Birthday” at the normal speed and “Do Re Mi” at three times of the normal speed. Then, drive the
robot forward 8 inches. Finally, play “Merry Christmas” at an half of the normal speed.
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3.7. Control a Linkbot Wirelessly Without Connecting with a USB Cable
Chapter 3. Getting Started With Programming Linkbots

3.7 Control a Linkbot Wirelessly Without Connect-
ing with a USB Cable

Linkbot Labs in a computer can control one or multiple Linkbots. A dongle or a Linkbot needs to be
connected to the computer through the USB cable. For controlling multiple Linkbots, a Linkbot connected
to the computer through the USB cable can also act as a dongle for Linkbot Labs to connect and control
other Linkbots through the ZigBee wireless communication, as shown in Figure 3.10. The other Linkbots
in the network can be located as far as 100 meters.

(a) Connecting a Linkbot using a dongle (b) Using a Linkbot as a dongle

Figure 3.10: The configuration for Linkbot Labs to control a Linkbot wirelessly.

Multiple Linkbots at the top can also be controlled by a program. Also, you do not even need to connect
the Linkbot acting as a dongle in Linkbot Labs so long as it is connected physically through the USB cable,
as shown in Figure 2.13 on page 22.

Do Exercise 1 on page 43.

3.7.1 Summary

1. Control a Linkbot wirelessly without connecting to a USB cable.

3.7.2 Terminology

wireless, dongle.

3.7.3 Exercises

1. Use a Linkbot as a dongle connected through a USB cable to a computer. Control another Linkbot
wirelessly using a program developed previously.
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