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Preface 
 
You might hear the famous Chinese proverb: 

 
Tell me, I forget 
Show me, I remember, 
Involve me, I understand. 

 
After I was involved in Robofest, I learned I could add another statement to the above: 
 Play in Robofest, I master. 
 
I cannot believe it has been already 6 years since Robofest contest was started in 2000.  
The purpose of this introductory workbook is to help with teachers, coaches, students who 
are interested in participating robot competitions such as Robofest. This workbook is 
based on the Robofest setting with previous and coming challenges. This book focuses on 
programming aspect of Robofest challenges and can be used to train newbie coaches as 
well as to students. I recommend this book for Junior Division (5th-9th) team coaches and 
students to learn about Robotics programming in RCX code with RIS 2.0. This book has 
the following unique features to make the book easy to read and maximize the utilization: 
 

• One topic on one page 
• Questions and answers 
• Learning by solving challenge missions  
• Possible solutions to each challenge mission 
• Review Questions 
• Electronic version will be available soon 

 
I am planning to publish RoboLab, NQC, and Java version of this book. 
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Introduction to Autonomous Robotics 

A. What is a robot? 
B. Fundamental Components of Autonomous Robots  
C. What is robotics? 
D. Why is robotics important in education? 
E. What is the future use of Robots? 

 
A. Is a remote-controlled machine a robot? Someone will say it is not, because it is not controlled 
by computer programs. Then, is a VCR a robot? Is a tethered machine a robot? Surprisingly, there is 
no exact definition of a robot Today, people use ‘robot’ for almost any machine designed to be 
clever. However, this book would like to limit the scope of the topic and discusses only robots 
100% controlled by computer programs. Here we define an autonomous robot as: 
 
A mobile machine with on-aboard computer situated in the real world interacting with the 
environment through sensors and actuators in order to perform various intelligent tasks without 
constant attention 
 
As Czech play writer Karel Capek imagined in 1921 in this play RUR (Rossum’s Universal 
Robots), we believe real robots do not need joy stick remote controls! 
  
B. What are Fundamental Components of Autonomous Robots? 

A brain (or brains)  
Body: physical chassis that holds other pieces  
Actuators allow moving. Examples are: motors and hydraulic pistons (pneumatics).   
Sensors  
Power source  
Communication mechanism: Lamps, LED display, speakers for sound, RF, IR, wireless 
communication devices, etc. 

 

  
C. Robotics is the science of building and programming robots. 
D. Robotics has been popular in K-12 education since the introduction of Lego Mindstorms in 1999. 
It provides environment for the multi-disciplinary learning with all STEM (Science, Technology, 
Engineering, and Math) subjects. Robotics includes Science Standards, Math Standards, and 
Technology Standards. It develops critical thinking. It. provides co-operative learning environment. 
Robotics teaches real-life lessons, not virtual fantasy.  
E. Robots have been used for so-called 3D (Dull, Dirty, and Dangerous) jobs and it is true, robots 
have replaced human workers. However, there are multiple of applications where humans need help 
from robots. What is the most distant man made object? Voyager Space Craft 1 launched 30 years 
ago. It has approached the edge of our Sun's Solar System, the Heleopause, 8.7 billion miles from 
the Sun.  We can use all the robotics technology to build spaceship which will travel for many 
human generations since spaceship itself can be viewed as a robot. We need to make robots like 
Mars rovers. Robots help humans to explore the new frontier, the space, in order to solve resource 
limitation problems on the Earth.  
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Introduction to Robofest 

A. Objective 
B. Unique features 
C. Contest Divisions 

 
There are some Robotics Competitions around. But Robofest is a little bit different. Robofest’s 
objective is to increase young students’ interest, engagement, understanding, and use of science, 
technology, engineering, and mathematics (STEM), Robofest provides an environment for students 
to design, construct and program robots.  Teams may be formed by any organization such as 
schools, home schools, civic organizations, etc.  Students can compete in two playful ways:  
 
Game Competition - A team of students competes to accomplish robotics missions. (Junior 
Division: 5-9th grade, Senior Division: 9-12th) 
Exhibition - Each team has complete freedom to show off any creative autonomous robotics 
project. (Junior and Senior Divisions) 
 
Unique Features of Robofest: Competition  

Students use two fully autonomous robots, no remote-cons.  
Parts of missions are unveiled on the day of the competition  
The dimension of the playing field is unknown  
Conditions of the playing field change during competition  
The playing field is simple, easy, modular, portable and affordable and materials can be 
reused every year. 

 

 
Robofest Offers Flexibility - Students may use any robot kit such as Handy Board, IntelliBrain-Bot, 
Boe-BotTM, I-ROBO, or Lego® RCX. They may use any number of actuators and sensors. Students 
may use any material such as tape, glue, etc. Students have freedom of choosing programming 
languages too: they may use RCX code, RoboLab, NQC, IC, C++, Visual Basic, PBasic, or Java.  
 
Technical Resources  - www.robofest.net the official Robofest web site, provides the technical 
information you need for the contest including actual mission streaming videos and additional 
informational videos.  LTU also offers free workshops on campus. 
 
 

 

Little robots, 
Big Missions 

 
A Competition 
 
Motivating Young  
Minds to 
Master the  
Machine 
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Introduction to Lego® Mindstorms 

A. Why Lego Mindstorms? 
B. Basic Components of Lego Mindstorms 

 
A. Why Lego Mindstorm robots?  
There are some other robots kits to be used in K-12 classes such as Handy Boards, Boe-
Bots, and VEX, etc. But Lego born at MIT has been the most popular kit because it is: 
affordable, easy to use, easy to program, modular, reusable, small (easy to carry), and 
safe. There are various competitions to enter with Lego. Since it is an effective tool to 
exercise a lot of concepts of autonomous robotics, Lego robots have been used from 
grade classes to even graduate classes all around world.  
 
Founded in 1932, Lego's name was invented by combing the first two letters of the Danish 
words Leg godt (play well) without knowing that that the word in Latin means "I assemble."  
 
B. Basic Components of Lego Mindstorms 
 

 

Infrared 
Communications 
port 

Sensor input ports

LCD display panel: 
identifying program 
number, showing 
sensor readings 

Light 
sensor 

Motor output ports
Touch 
sensor 

9V geared motor

 
RCX micro computer, 
the brain of your robot 

 
 
 
and over 700 Lego pieces.  
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Introduction to Lego® RCX code programming 
language and RIS 

A. Why RCX code programming language? 
B. RCX code vs. RoboLab 

 
There are various programming languages to program your robot’s brain, RCX 
microcomputer. Among them two icon-based visual programming languages, RCX code 
and RoboLab, are officially provided by Lego company. The following table summarizes 
the differences. 
 
 RoboLab 2.5 RCX code 2.0 
Product Name LEGO Mindstorms for Schools LEGO Mindstorms, retail version 
Cost More expensive Cheaper 
Computer Platform PC Compatibles  

Apple Macintosh  
PC Compatibles only (Not compatible 
with Win NT or Win 2000) 

Age group 8 - 16+  12+  
Programming env. level 

Easy to difficult levels One level 

Object Oriented No No 
Control structure 
representation 

Flow-chart like; program becomes so 
called spaghetti code which is not 
recommended in Computer Science 

Concept is similar to the text-based 
structured programs  

Synchronization of multi 
tasks Kill-restart method possible Introduced some ideas, but not complete 

Variable operations Limited, but keep improving Better than RoboLab 
Arrays No No 
Floating-point numbers No No 
Data logging & 
visualization Yes No 

Site License Available  Not available. 
Printing Yes No  
Icon manipulation Hard to “wire” icons Easy to connect icons 

Version upgrade Based on professional LabView and 
upgraded by Tufts University Currently no plan to upgrade.  

 
In general, RCX code is easier to learn and use. According to Robofest statistics in 2004, 
53% of teams were using RCX code, 25% Robolab, and 22% were using other text based 
languages. Disadvantage of RCX code is that LEGO Company does not have a plan to 
upgrade RIS 2.0…
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Comparison of RCX code and RoboLab examples 

 

The above is a RoboLab program to follow 
a black line until a touch sensor is hit. The 
left RCX program is doing the same thing. 
 
Even though the Robolab example above 
does not employ the event watcher to 
detect the touch sensor button event, it 
looks more complex than RCX code 
example. 
 
In general, RCX code programming 
structure is similar to professional 
languages such as C or Java. 
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RIS 2.0 Installation 

RIS software installation 
IR tower driver installation 
RCX Firmware download 

 
 
 

 
1) Open the Mindstorms box and find RIS 2.0 CD-Rom. Do not plug the USB tower before 

RIS 2.0 CD-Rom is installed! 
2) Run setup.exe and select all the default options while installing the software 
3) After restarting your PC, you will see the RIS launcher 
4) Click on run button 
5) Click on forward button 
6) Now connect USB tower 
7) Hit MS Window key or “Ctrl + Esc” to go to desktop 
8) You will see “Found New Hardware Wizard”; click on “Next” and the “Finish” buttons. 
9) Click on RIS button on the task bar. (If IR tower driver was installed successfully, you 

will see green blinking lights from the tower) 
10) Insert 6 AA batteries into your RCX 
11) Download firmware to RCX microcomputer (takes at least 10 min) – please cover the 

IR tower and RCX computer, if there is more than one robot in the room – very 
important! 

12) If you hear beeps and 00.00 is displayed on the LCD, you are all set! 
13) (Optional) go to http://mindstorms.lego.com/eng/products/ris/index.asp and download 

the RIS 2.0 XP patch (11K) and install it, to stop the Robotics Invention System 2.0 
launcher window from appearing every time Windows XP© is started. 

 
If you do not see a number such as 00.00 (elapsed minutes after turning on RCX) on your 
RCX, then firmware has been lost. You need to start RIS and go to “Settings” menu. 
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Construction of SimBot 

The simplest robot with only 9 Lego pieces 
To test the first program 
To learn basic power commands 

 
 
 

 
1 
 

Spin motor axle with fingers to see if it is 
smooth to turn.  
Smallest wheels are used 
Direction of the wires are important 

2 
 

Direction of the wire connectors are 
important 

3 Direction of the wire connectors is 
important. Note that this robot will be very 
fast, since wheels are connected directly 
to the motor axles without introducing 
any gears. 
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How to write the First RCX code Program? 

1) 
2) 
3) 
4) 

Run RIS 
Create a login account where your programs will be stored 
Watch movie (or press “Enter” to skip it) 
You will hear welcome greetings and be asked to click on Mission, but do not click it. (It 
will take too long to finish in workshops. Ask students to follow the guided tutorials at 
home if they have Lego Mindstorms.)  

 
5) You will see the following dialog: 

 

Check this 
box to skip 
tutorials and 
click on OK 

the 

Instead click 
on “Program” 

6) Click “Program” again and the click on “Freestyle” button. You should see the program 
canvas. You are now ready to create your own program. 
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The First Program: To go forward slowly for 1.5 seconds and stop 
 
Step 1: Click on Small Blocks | Power. Select 
the green “Set Power” command block and 
drag and drop it under the blue “Untitled” 
block. Click the tab to change set power 
options. 

 
 

Step 2: uncheck 
motor B; 
Change the motor 
power to the 
minimum 1. 
 

Step 3: Select the green “On For” command 
block and drag and drop it under the “Set 
Power” block. Click the tab to change “On 
For” time to 1.5 and check off motor B. 

 

Step 4: Turn on the RCX and place it in front of the 
IR Tower. Then click DOWNLOAD. Do not forget 
to cover the IR tower and robot to prevent from 
being corrupted or corrupting other robots. 

 
 

Step 5: In order to run the program, first place your robot on a wide flat area then press the green 
RUN button. Does it go forward for 1.5 seconds and stop? 
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Analysis of the First Program: To go forward for 1.5 seconds and stop 
 
Problems Reason and Solutions 

Hardware solution: The motors run on DC current, which 
means that the direction of the motors can be reversed by 
changing the polarity. So rotate the wire connectors. 

The robot was spinning instead of 
going forward 

Software solution: you may change the direction of the 
motors using a block under POWER. This will be covered 
later in detail. 

The robot does not move straight. 
It has a tendency to curve right (or 
left) 

Every motor is different. One is stronger than others. 
Try to exchange motors to find the best match.  
Any unwanted friction? Check if any wire is touching 
the wheel. 
Use different power level for each motor. 
The robot may not be symmetric. Or use this property to 
correct the problem. For example, if your SimBot has a 
tendency to go left, which means the right motor is 
more powerful than left one, move the skid block to the 
right side to increase more friction on the right side. 
 

 
 

When tested again from the same 
spot, the robot does not stop at the 
same position, even if program 
has not been changed. 

Distance traveled using timer is not accurate, since 
battery power is varying, usually weaker and weaker. 
When started, the directional angle of the robot was 
different from time to time. 
General solution is to use sensors! 

In order to rerun the same 
program, we need to press the 
RUN button twice. 
 
 

RUN button is also used to stop the current program. As an 
alternate method, introduce “End Program” block from the 
“Advanced Group” at the end of the program. This block 
will stop the program from running on the RCX. In this 
case, you need to just press RUN button again to re-run 
your program. 
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How to save and re-open the program 

 
How to save 
 
Select “File | Save”, then enter meaningful file name. Also it is highly recommended to 
have a habit of writing in the logbook to document what the program does. This can also 
be done in RIS by adding a comment block (Select “Edit | Add a Comment”).  
 

 
 
 
How to re-open the program file 
 

 Select “File | Open” from the programming canvas menu or 
 From RIS launcher: Click on “Program” | “Vault” buttons 
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More Power Command Blocks 

 
 

 
 

Turn on motors continuously. 

 
 

Turn on motors for a specific duration and then turn off motors 

 
 

Turn off motors. There are two options, coast and brake. 

 
 

Set Power of motors. 
1 is the lowest power, 8 is the highest power (default) 

 
 

 
Set direction of rotation of motors 

 

Reverse the current direction motors. It is not recommended to use 
with touch sensor events. Explicit set direction is recommended to 
use. 
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How to make your robot turn 

 
There are 3 ways to make your robot turn left. 
 
 
Turn left 

 
 
 
 
 

 

 
default direction is forward 

 
Spin left 

  

 
 
Face left 

 

 

stop 

Left wheel Right wheel 

Left wheel Right wheel 

stop

Left wheel Right wheel
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Mission: Forward and Backward 

Write a program to make your robot go to the other end zone and coming back (not 
turning) home zone using only small blocks. 

Learning Goals: basic power commands, timer, how to make it go straight 
Robot Type Used: SimBot 
Setup: One white 10x36 board and black electrical tape 

 
 
 
 
 
 
 
 

 
 
 

 
10”10” 

 
A possible solution 

 
 
Review: Why the robot is not going straight? 
 
Q. How do we decide the time? 
 
Exercise 1: What is the relationship between time duration and the distance of travel? Is it 
linear? Test 5 different time durations and plot them. 
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Wait Command Blocks 

 
 

Specify duration (from .01 to 327.67 seconds) by entering a number, 
choosing random duration, or setting a variable. 

 

Select the sensor event to wait for. 

 
 
 

 
Review Question 

 
Simplify the following code 

 

 

Answer
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Review Questions 

In which direction does your robot turn, spin, or face if it is programmed with the 
following commands?  Circle the answers. 

 
Q1. 

 
 

 
Turn                      Spin                       Face 
 
 
Left                          Right 

Q2. 

 

 
Turn                      Spin                       Face 
 
 
Left                          Right 

Q3. 

 

 
Turn                      Spin                       Face 
 
 
Left                          Right 
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Mission: Turn 90 Degrees 

Write a program to make your SimBot go straight, turn right 90 degrees and then go 
straight to the target zone and stop. Use only small blocks. 

 
Possible Solution 

 

 

TEST: run twice. Mark the point where the robot 
stops. 
Q. Does it stop at the same point? 
Q. Why not? 
Q. Is using timers reliable? Why not? 
Q. If you are the robot yourself, how would you 
behave to accomplish this mission? Remember, the 
robot does not have eyes… 
 

 
 
 
 
 
 
 
Start 
zone 

                 Target zone 

10”
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Construction of RJ 

 
 
 
 
 
See appendix for step-by step 
instruction. 
 
 
 
 
 

 
Gears are used to transfer mechanical power and to convert speed to torque. The RJ is 
using 8-tooth gear to turn 40-tooth gear.  The speed will be slower (5 to 1), but the torque 
will be more powerful (1 to 5). 
 
It is recommend to start with slower robot to prepare robot competitions, because it is 
much easier to control the robot and to find problems of a robot when it is moving slowly.  
 
Throughout this workbook, this RJ is used. But you can also use RoverBot.
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Mission: Go straight until a bumper is hit. If the bumper is hit, 
stop the robot 

How to use touch sensors 
To learn Wait Until 

 
 

 
 

 

Press 

 
 
 
Exercise 2: Go forward after two taps; stop after two seconds. 
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Mission: Turn 90 Degrees Using a Touch Sensor 

 
Program DR: write a program to make RJ go straight, turn right 90 degrees and then 
go straight to the target zone and stop. (There is no wall) 
 
Program FB:  write a program to make RJ go straight until it hits a wall, turn right 90 
degrees and then go straight to the target zone and stop.  
 
Use only small blocks. Purpose of this mission is to compare the results between 
feedback loop control (FB) and dead-reckoning (DR). 
 

.

 

rt 

                 Target zone 

10”

 

rt 

                 Target zone 

10” 

 

EST: run twice for each case above. For each program, mark the points where the robot 

. Which program is better, DR or FB? Why? 

  
  
  
  
  
  
StaSta
zone zone 

 
 
 
 
T
stops. We can say that the shorter the distance between two points, the better. 
 
Q
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Mission: Go straight until the edge of the white board is 
detected. Then stop the robot. 

How to use light sensors: 
Every Light sensor is different 
Use Black View button 
It is not recommended to use “automatic” brightness level 

 
 
 

 
 

 

< 34 

 
 
 
 
 
 
Exercise 3: Go straight until bright aluminum foil is detected
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Mission: Display the result of 29 

Write a program to display the multiplication of 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 (9 times) 
on the LCD panel of RCX brick. 
 

How to set and use variables 
How to repeat  
How to display 

 
 
 

 

 
 
Exercise: Can we display the result of 2 to the power of 10? The answer should be 
1024.0, but you will see 999.9 that is the maximum number your RCX can display. 
 
Exercise: Computes the total money you have after investing one lump sum $100 (the 
principal) at a specified annual rate of 5% for a specified number of 5 years. The formula 
is: 
 

Total = Principal x (1 + rate) years 
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Mission: Display the sum of 1+2+3+…+10 

Write a program to display the sum of 1+2+3+…+10 on the LCD panel of RCX brick. 
 

 

inumber < 10 

 
 
Q. What is the out put of the above program? 
Q. What is wrong? How to correct it? 
 
Exercise: Display the sum of odd numbers between 1 and 100 
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Mission: Finding Min, Max, and Average 

A RCX brick has a Light sensor on port No. 1. Write a program to display the minimum 
value, maximum value, and average value of the light sensor, when the light sensor was 
presented to the white area, black line, gray area, and the edge of the board for 5 
seconds right after the program was started to run. Each value should be displayed for 2 
seconds. 

 

 

 
 
Complete the left min-max program 
 

 
Exercise: generate 100 random numbers. Find min, max, and averages of them. Display 
them to the LCD panel. 
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Mission: Count the number of clicks 

Count and display number of touch sensor clicks for 5 seconds. (click: a quick press and 
release within 0.25 seconds in RCX) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: If you press and 
release the touch sensor not 
within 0.25 seconds, then 
you will notice the counter 
would not increase. 
 

 
 
 
Exercise: Count and display number of touch sensor presses for 5 seconds 
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Mission: Stop when bumper is hit or timeout 

Stop when the bumper is hit or 3 second timeout. Provide two versions: one with sensor 
watcher and one without sensor watchers. 

 

              
 
 
touchORtimer: 
Touch sensor is pressed before timeout: Beep6 first then beep1 after 3 seconds. 
If touch sensor is pressed after 3 seconds: First beep 1 then beep 6. More concepts of 
sensor watcher will be discussed later. 
 
Exercise: Complete the Repeat Until Variable block in the tchORtimer2 
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Mission: Rudimentary Line following with a fixed threshold 
value and big blocks 

 

                   
 
 
The above program is following the right side of a line. This method is using the concept of 
Hysterisis and called as zigzag line following in this workbook. What will happen if the 
robot start from the blue dot? 
 
 
Exercise: Modify the above program to follow left side of a line 
 
Exercise 4: Modify the above program to stop line following when the bumper is hit.  
 
Exercise 5: Modify the above program to stop line following when aluminum foil on the line 
is detected. Note that the light sensor value when it sees the aluminum foil is greater than 
that of white area on the board. 
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Mission: Rudimentary Line following with a fixed threshold 
value without big blocks 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What if Off C uses coast, instead of 
brake? Compare the behavior of 
lineFollow01 with lineFollow0. 
 

 
Exercise 6: Suppose the robot is located as shown below. Light sensor has just passed 
the line. Write code to follow the left side of the line. 
 
 
 
 
 
 
 
 
 
Exercise 7: Modify Zigzag line following; stop when the edge of the board is detected 
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Mission: Line following with three conditions 

 

 

41 48 

 
What is the advantage of the above program?
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Mission: Line following with a simple dynamic threshold value 

The robot must start on the black line 
 

Assume the difference between 
black and white is 20. But note that 
every sensor is different 
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Mission: Line following with a dynamic threshold value 

The robot must start on the black line. Turn around 30 degrees to get white value. 
Calculate the average of two. 

 

 
 
Complete my Block DYN_CALIB in the program.
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Mission: Line following with dynamic threshold values 

 

 

Black White

 
Complete the DYN_CALIB3 
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Mission: Line following; Stop at the end of the line – idea 1 

If it does not find black line for a specified amount of time, stop. Use a timer watcher. 

 
 

 
 
Q: What happens if “OFF AC” is used instead of End Program?
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Mission: Line following; Stop at the end of the line – idea 2 

If it does not find black line for a specified amount of time, stop. In this mission, do not 
use a timer watcher, but use yes/no block to check the specified time has elapsed or not 

 
 

 
 
 
Exercise: modify the above program to continue to do additional tasks after detecting the 
end of line 
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Mission: Line following; Stop at the end of the line – idea 3 

If turn left counter becomes greater than 2, stop 

 

 
What if the robot starts far from the black line? Turn left slightly and stop!
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Line Following with Two Light Sensors 
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Edge Following with One Light Sensor 

The idea is similar to left side black line following 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Edge Following with Two Light Sensors 
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Detecting a White Bottle using a Light Sensor 

Place a light sensor facing forward on the robot 
 

     
 
 
 
There may be false alarms. The right program improves the left program to double check  
if there is still a white bottle after a short period.
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Search For a White Bottle using a Light Sensor 

Slow Scan 
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Mission: Challenge – Dashed Line following 

Assume the size of the gap between two black dashes is known. 
Use the idea 3 to follow one dash, then find a black line and follow the line (dash) until 
the end. Repeat this for the next dashed line. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Complete LEFT_TILL_BLK and inside of 
the repeat until variable 
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Challenge: Shuttle Race (Robofest 2000 and 2001 
problem) using RJ 

 
Follow the line until it reaches the dead-end. Turn around and coming back home. 
Must be stopped when the bumper is hit by human hand at the home base. Fastest 
complete time wins. 
 

 
Suggestions: Do not use touch sensor watcher.
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Challenge: Shuttle Race II (Robofest 2004 and 2005 
problem) 

 
Follow the line until it reaches the end of the line where a lamp is turned on under. 
After detecting the lamp, turn around and coming back home. Must be stopped when 
the end of the line is detected. Fastest complete time wins. 
 

 
Suggestions:  Do not use touch sensor watcher 
 
Hint 
• 

• 

The light sensor value when it sees the lamp is much greater than that of white area on 
the board. 
The light sensor value outside the board is less than that of black line on the board. 
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Challenge: Simplified ToxicCleanup (Robofest 2006 
Game) 

 
Start after 2 taps on a touch sensor. Follow the line to the aluminum foil. One bottle on 
the line to clear. The robot must be stopped after the clear. Fastest complete time wins. 
The bottle contains 200ml water and covered with white paper.  How to detect the bottle: 
use a light sensor facing forward. If the robot is close to the white object, the light sensor 
value should be high. 
 
 

1
0
” 

2nd board 

No ramp 

 
Suggested subtasks before the final comprehensive

1. Go forward after two taps;  stop after two sec
2. Zigzag line following; stop when the bumper 
3. Zigzag line following; stop when the aluminum
4. Find line and follow line – Exercise 6 
5. Go forward; stop when the edge of the board
6. Zigzag line following; if the bottle is detected 

stop.  
 
Exercise: Structure your RCX code using My Block
 
Exercise: After the clear, the robot must come back
 
Exercise: Place an additional bottle inside the circle
the above, but to clear 2 bottles and stop. 
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Answers 
Exercise 2 

 

Exercise 4    
Exercise 5 

 
 

Exercise 6                
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