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Intfroduction

This book is not a beginner’s guide to LEGO BOOST. It's also not a book for
building robots like the ones included in the LEGO BOOST Creative Tool app.

If you've already tried building and programming with BOOST and you're ready
for more ideas to challenge yourself, this book will help you do that.

To build the models in this book, all you need is the LEGO BOOST Creative
Toolbox set (#17101).

Most of the models in this book are small, simple mechanisms, and the pro-
grams you need to control them are also simple. When you build the models
and get them moving, you’ll understand those mechanisms and programs that
much better. As you develop and evolve them more and more, you might even
create your own builds. It would be a good idea to combine some mechanisms
as well. Feel free to remodel, reinforce, and decorate. Your creativity has no
limits.

You don't have to make these models in the order they appear. Flip through the
pages and then try making models you find interesting. You might want to start
with relatively simple models first.

For a beginner’s guide to BOOST, check out The LEGO BOOST Activity Book by
Daniele Benedettelli.

If you would like to try even more mechanisms, check out two of my other
books: The LEGO Power Functions Idea Book, Vol. 1T and The LEGO Power
Functions Idea Book, Vol. 2.

LDraw data and the LPub application were used to create the illustrations in
this book. | would like to thank those involved in the development of those
programs.

viii Infroduction
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Programming BOOST

In the LEGO BOOST Creative Toolbox app, you can create the programs shown
in this book by tapping the Creative Canvas icon on the right side of the menu.
If the screen is rolled down, tap the screen to roll it up and display the project
screen. When the project screen opens, tap the + icon in the top-left corner.

A new screen where you can make programs will be displayed.

Creative Canvas
icon

Note that this Creative Canvas icon becomes available only after you try making
some programs for the robot projects in the LEGO BOOST Creative Toolbox app.

You can set the difficulty level for programming blocks to one of three levels. In
this book, we’ll use the standard level 2. You can select the right level like this:

Project
screen

9

The programs in this book were created with the LEGO BOOST Creative Toolbox app version 1.5.0.

Infroduction
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Warm-Up

You won't find step-by-step building instructions in this book. Instead, use the
photographs taken from various angles to try to reproduce the model. Building
in this way is like putting together a puzzle. You’ll soon get the hang of this
process and learn to enjoy it!

Let’s practice first.

#1
T This is the number

of the model.

All the parts you need for this model are
shown in the box below. Find them in your
BOOST set and start building!

After gathering the parts shown in the box, try reproducing the
model using the photos on this page and the nexi.

LB B B I B I R B B B B B B B B B I N N

X Infroduction
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This is a sample program that you can
use to set this model in motion.

This is the “hint” icon, which
suggests other ways of building
and programming. Try fo create
your own unique and fun
models using these tips.

Intfroduction  Xi
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Moving with the
Move Hub




Moving on wheels

4 Moving on wheels
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This joystick program
includes a Wait block
to introduce a slight
delay in the program.
Without the delay, the
program could get
confused since the
device would send
instructions to your
robot continuously—
too fast for it to
respond!

Joystick Widget
You can control your car with this joystick.

i -

o

Moving on wheels 5
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6 Moving on wheels
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Moving on wheels
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8 Moving on wheels
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Moving on wheels 9
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Speed x1/3

Gear ratio 8:24=1:3
» Speed x1/3
» Power x3

10 Moving on wheels
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Gear ratio 8:24=1:3 \.J Speed X] /3

» Speed x1/3
» Power x3

12  Moving on wheels
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This joystick program
includes a Wait block
to introduce a slight
delay in the program.
Without the delay, the
program could get
confused since the
device would send
instructions to your
robot continuously—
too fast for it to
respond!

Joystick Widget
You can control your car with this joystick.
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Moving on wheels 13
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Gear ratio 8:24=1:3
» Speed x1/3
» Power x3

14 Moving on wheels
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Gear ratio 24:8

» Speed x3
» Power x1/3
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Moving with crawler tracks

16 Moving with crawler tracks
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This joystick program
includes a Wait block
to infroduce a slight
delay in the program.
Without the delay, the
program could get
confused since the
device would send
instructions to your
robot continuously—
too fast for it to
respond!

Joystick Widget
You can control your car with this joystick.

S

Moving with crawler tracks 17
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Speed x1/3

18 Moving with crawler tracks
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Gear ratio 8:24=1:3
» Speed x1/3
» Power x3

You can confrol this model by tilting your tablet or smartphone back and forth or
left and right. (Warning: This might not work for every devicel)

Moving with crawler tracks
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Suspended vehicles

20 Suspended vehicles
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Suspended vehicles
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22 Suspended vehicles
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Suspended vehicles
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24 Suspended vehicles
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Suspended vehicles
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1%- Walking machines

26 Walking machines
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Walking machines 27
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28 Walking machines
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Walking machines 29
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Moving like an inchworm

30 Moving like an inchworm
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Moving like an inchworm 31
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32 Moving like an inchworm
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Moving like an inchworm 33
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e Other ways to move

Spinning arms propel
it forward! . /

34 Other ways to move
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Other ways fo move 35
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36 Other ways to move

Wheels with an off-center axle
create an unusual motion!

49
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' Joystick & el 0 o the delay, the program 1
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E control your send instructions to your E
1 car with this . robot continuously—too |
E joystick. fast for it to respond! E

Other ways fo move 37
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Going forward by moving
arms back and forth

38 Other ways fo move
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Other ways fo move 39
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Going forward by
moving wheels back
and forth

40 Other ways to move
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Other ways fo move 41
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Moving through
vibration

| 100 | 100 | 2

42 Other ways fo move
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Interactive Motor

Using the
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Spinning things

Interactive
Motor

@ x2

46 Spinning things
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Spinning things
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48 Spinning things
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Spinning things 49
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Changing speed with gears

Speed x1/3

Gear ratio 8:24=1:3
» Speed x1/3
» Power x3

50 Changing speed with gears
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Gear ratio 12:36=1:3
» Speed x1/3
» Power x3

Changing speed with gears 51
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Speed x3

Gearratio 36:12=3:1
» Speed x3 '

» Power x1/3

52 Changing speed with gears
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Speed x9

\ =
Gearratio 24:8 = 3:1 =93
24:8 = 31 = 3[:1
» Speed %9
» Power x1/9

Changing speed with gears 53
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<77 Changing the direction of
## rotation

These gears turn in
opposite directions.

54 Changing the direction of rotation
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When you add a gear
in the middle, two gears
at each end turn in the
same direction.

Changing the direction of rotation 55

68



Changing the orientation of
rotation

56 Changing the orientation of rotation
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Speed x3/5

=850

Gear ratio 12:20
» Speed x3/5
» Power x5/3
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Changing the orientation of rotation 57
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58 Changing the orientation of rotation
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Gear ratio 20:12
» Speed x5/3
» Power x3/5

Speed x5/3

U e 4

Changing the orientation of rotation 59
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60 Changing the orientation of rotation
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Speed x5/3

Gear ratio 20:12=5:3
» Speed x5/3
» Power x3/5

o

e e e

» Speed x3/5
» Power x5/3
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74

Gear ratio 12:20=3:5

e e e e

______________________________________

Changing the orientation of rotation 61



62 Swinging mechanisms
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Swinging mechanisms
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64 Swinging mechanisms
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Swinging mechanisms 65
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66 Swinging mechanisms
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Swinging mechanisms

80



Reciprocating mechanisms

2 @

68 Reciprocating mechanisms
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Reciprocating mechanisms

82



70 Reciprocating mechanisms
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Reciprocating mechanisms
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72 Reciprocating mechanisms
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Reciprocating mechanisms
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74 Reciprocating mechanisms
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Reciprocating mechanisms 75
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Rack-and-pinion gears

76 Rack-and-pinion gears
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Rack-and-pinion gears 77
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78 Rack-and-pinion gears
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Rack-and-pinion gears 79
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80 Rack-and-pinion gears
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Rack-and-pinion gears 81
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82 Rack-and-pinion gears
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Rack-and-pinion gears 83
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Cam mechanisms

84 Cam mechanisms



Cam mechanisms 85
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- Off-center axes of rotation

86 Off-center axes of rotation
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Off-center axes of rotation 87
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Chomping bots

88 Chomping bofs
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Chomping bofts

102
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90 Chomping bots
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Chomping bots 91
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{;‘% Gripping fingers

92 Gripping fingers
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Gripping fingers 93
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Q4  Gripping fingers
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Gripping fingers 95
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96 Gripping fingers
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Gripping fingers 97
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98 Cripping fingers
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Gripping fingers 99
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100 Gripping fingers
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Gripping fingers 101
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102 Lifting things
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Lifting things
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104 Lifting things
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Lifting things 105
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106 Lifting things
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Lifting things 107
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108 Flapping wings
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Flapping wings 109
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110 Flapping wings
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Flapping wings 111
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Rotating wheels with the
- Interactive Motor

#53

112 Rotating wheels with the Interactive Motor
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Rotating wheels with the Interactive Motor 113

126



114 Rotating wheels with the Interactive Motor
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Rotating wheels with the Interactive Motor
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116 Rotating wheels with the Interactive Motor
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Rotating wheels with the Interactive Motor
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Walking with the Interactive
Motor

118 Walking with the Interactive Motor
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Walking with the Interactive Motor 119
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120 Walking with the Interactive Motor
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Walking with the Inferactive Motor

134



122 Walking with the Interactive Motor
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Walking with the Inferactive Motor 123
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124 Walking with the Interactive Motor
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Walking with the Inferactive Motor
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® Shooting things

126 Shooting things
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Shooting things 127
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128 Shooting things

141



129

Shooting things
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130 Shooting things
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Shooting things 131
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132 Shooting things
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Shooting things 133
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134 Shooting things
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Shooting things 135
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Changing the angle of
rotation freely

136 Changing the angle of rotation freely
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Changing the angle of rotation freely

150



138 Changing the angle of rotation freely
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Changing the angle of rotation freely 139
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Creating wind

Watch out!
These blades spin really fast.
Protect your eyes and hands.

140 Creating wind

153
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Creating wind
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142 Creating wind
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Creating wind 143
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Moving up and down while
. rotating things

144 Moving up and down while rotating things
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Moving up and down while rotating things 145
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146 Moving up and down while rotating things
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Moving up and down while rotating things 147
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G/ ' Stepper mechanism

148 Stepper mechanism
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Stepper mechanism 149
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= ¢ Using attachments to
.. change motion

150 Using affachments to change maotion
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Using atfachments to change motion 151
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152 Using atfachments to change motion
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Using attachments to change motion 153
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I Changeover mechanisms
. using rotational direction

154 Changeover mechanisms using rotational direction
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Changeover mechanisms using rotational direction 155
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More Exciting Ideas!

170



(€% Using the Color and
Distance Sensor

Y

# 68 Color and Distance Sensor

) %2
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This robot follows a black line.

g—

Place the Color and Distance Sensor
above the black line to start.

158 Using the Color and Distance Sensor
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Using the Color and Distance Sensor 159
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This robot follows
the table’s edge.

160 Using the Color and Distance Sensor
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Using the Color and Distance Sensor 161
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This robot follows
the wall.

162 Using the Color and Distance Sensor
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Using the Color and Distance Sensor 163
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Place your hand above the
Sensor fo make the car go
forward, turn, or stop.

164 Using the Color and Distance Sensor
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166 Using the Color and Distance Sensor
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I " Forward
Turn right ;

Using the Color and Distance Sensor 167
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168 Using the Color and Distance Sensor
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Using the Color and Distance Sensor 169
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Detecting obstacles
in front and behind

170  Using the Color and Distance Sensor
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Using the Color and Distance Sensor

184



172  Using the Color and Distance Sensor
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Using the Color and Distance Sensor 173
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Automatic doors

174 Automatic doors
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Automatic doors 175
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176 Automatic doors
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Automatic doors 177
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178 Automatic doors
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Automatic doors 179
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180 Automatic doors
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Automatic doors 181
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182 Automatic doors
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Automatic doors 183
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65’ Launching rockets

184 Launching rockets

197



£
1
1
[}
1
1
[}
1
[}
1
I
1
1
1
I
1
1
I
[}
]
1
[}
I
1
1
1
1
1
1
L}
1
1
I
1
i
I
1
I
1
1
1
1

85

Launching rockets
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186 Launching rockets
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Launching rockets 187
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Drawing withapen ..........

188 Drawing with a pen
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Drawing with apen 189
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190 Drawing with a pen
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Drawing withapen 191
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192 Drawing with a pen
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Drawing withapen 193
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194 Drawing with a pen
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Drawing with apen 195
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196 Drawing with a pen
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Drawing with apen 197
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198 Drawing with a pen

211



- \z Tap this button to
| start the program.
' g 20

0.1
b Bl L

: JEOW ©

2 o i ¥ A ¥ X
50 1 b -50 0.5 50 0.5
Control the robot Tap this button o move
with the joystick. your pen up or down.

Drawing withapen 199
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200 Drawing with a pen
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Drawing with a pen 201
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202 Drawing with a pen

215



Adjust the position of the pen so that the tip doesn’t touch the surface of the paper when
the pen holder is up and does fouch the surface of the paper when the holder is down.

Drawing with apen 203
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Draw a graph by moving
your hand toward and
away from the sensor.

204 Drawing with a pen
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Drawing withapen 205
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206 Drawing with a pen
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Drawing with apen 207

220



Using turntables

208 Using furntables
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Using tumtables 209
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210 Using tumtables

223



A

N

211

Using turntables
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212 Using tumntables
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Using tumtables 213
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214 Using tumntables
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Using turntables 215
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Changing direction by
steering
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Tap this button to
start the program.

Use the slider to steer the Tap this button to start
wheels left or right. and stop the car.

...................................................................................................
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Tap this button to
start the program.
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More ways fo use the
Color and Distance Sensor
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Unlocked.
You can open and close
the lid manually.
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at Using the Move Hub’s
s Tilt Sensor

This robot’s eyes
always face front.
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This robot carries a
teacup to a guest.
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Using Motor A and Motor B
for different purposes
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More ideas
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Watch out!

The fan blades spin
really fast. Protect your
eyes and hands.
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The weight of the
batteries may affect
balance. Find a good
spot for the yellow axle
so that the base holds
the mechanism steady
and the model spins
without falling over.
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What Will You Build Nexi"
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THE FINEST IN GEEK ENTERTAINMENT™
www.nostarch.com

The LEGO® BOOST Idea Book explores 95 creative ways to
build simple robots with the LEGO BOOST set. Each model
includes a parts list, minimal text, screenshots of programs,
and colorful photographs from multiple angles so you can

re-create it without step-by-step instructions.

You'll learn to build robots that can walk and crawl, shoot and
grab objects, and even draw using a pen! Building hints
and ideas will help you put your own spin on the models.

Best of all, every part you need to build these models comes

in the LEGO BOOST Creative Toolbox set (#17101).

Yoshihito Isogawa is a LEGO luminary with more
than half a century of building experience. He
is the author of The LEGO MINDSTORMS EV3
Idea Book and The LEGO Power Functions Idea
Book series (all No Starch Press) as well as many

other LEGO books.

This book is not

authorized or endorsed Ages 7 and up

by the LEGO Group.
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