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- John's Smart Supermarket

The rapid development of science and technology has made artificial
intelligence (Al) gradually become part of our daily life. Now we can see Al
products everywhere, including smartphones, smart watches and smart
cleaning robots. John always wants to open a supermarket. He particularly
expects that his supermarket can provide all kinds of Al products to serve
customers. But he does not understand what instructions enabled these Al
products to complete specific work. Through survey and consultation, John
knows that engineers can program Al products to direct them to complete work.
Programming not only helps Al products complete work, but also makes them
smarter. But what is programming?

In this chapter, we will understand programming software, learn how to
program, and thus start a programming journey!

Learning Target

1x  Students will understand DobotBlock software and it
interface. o)
1 Through writing and running programs, students will ,
develop their interest in learning how to program.




- Smart Assistant

| plan to open a smart
supermarket. | want to complete

some of my work by It's great! Well, | have. Many
programming. Kelly, have you students around me have learned
heard of programming? it. But | cannot program. Let's

study it together!

Boys and girls, to learn programming well, we must grasp some handy
software tools and effective learning methods. Generally, we must write
computer instructions with a programming language. John invited the
programming expert Mr. Lee. According to Lee's introduction, John knows that
the programming software in this textbook is DobotBlock.

As a type of simple graphical programming software, DobotBlock is easy to
operate. By dragging some graphical blocks and combining them according to
a certain logic, we can finish programming. For example, to have Kelly greet
you by saying "Hello!" on the stage, what blocks should we drag and combine?
We just need to combine two blocks, see Figure 1.1.

Hello!

s
say for o seconds ‘
i
Program Running Result

Figure 1.1



In Figure 1.1, the yellow block and the purple block mean instructions, and the
girl Kelly is a set sprite. We can randomly set this sprite. It can understand and
execute the instructions from the yellow block and the purple block in the
program.

After we select a sprite and write a program by drawing blocks, we can click
the green flag button to run the program. Then, the purple block will instruct
Kelly to show "Hello!" in the bubble form.

Let's think about it

< Where can we find the block instruction and the sprite in the
programming software?

Let's find it

< Find and double-click DobotBlock on the computer, and now, we
come to the interface; watch carefully, and do you find anything
new?

There are Menu, Stage, Device, Sprite and Stage List, Block Area, Coding
Area and Tabs on the DobotBlock interface, see Figure 1.2.

Menu
Tabs

Block

Y T Area i
Stage «+—

V
o4t

— Coding
Area

¥
(-]
i
o
of!

oo
1
-]
i
i

Device,
Sprite and
Stage List

1T

Figure 1.2

Let's do it

< Freely click icons on the interface, read and share them with
others.



(1) Menu

We can see File, Edit, Help and Tutorial Center on the DobotBlock interface;
each of them has different menu items for different functions. For example,
there are New, Save, Load from your computer, Save to your computer and
Recent under File, see Figure 1.3.

Help Tutorial Center

~ O Clear alarm

Load from your computer

Save to your computer

Recent

Figure 1.3
(2) Stage
We can move or interact sprites (or devices) on the Stage, see Figure 1.4.

Do you still remember Kelly? She said hello on the Stage. Yes, we can move or
interact sprites (or devices) on her Stage, see Figure 1.4.
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| %% —» Full screen control

Clear alarm « » Small stage

Figure 1.4



We can see 6 icons on top of the Stage. Boys and girls, let's guess which is
Start and which is Stop on the left? What do the three stage modes mean on
the right?

Let's read it
Green flag
N bution It starts the program.
Stop button It stops the running program.
As the connected device gives
Clear alarm

Clear alarm an alarm, we can clear the

button alarm by clicking this button.
Small stage It scales down the stage in the
mode software interface.

It scales up the stage in the

Big stage mode software interface.

It hides all scripts and

x 2 Full screen programming tools, and

o control mode  enlarges the Stage to the full
screen mode.

By default, a new item includes a device. For the device list, see Figure 1.5.
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(4) Sprite List

By default, a new item includes a sprite. For the sprite list, see Figure 1.6.
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In the sprite control module, we can show or hide this sprite on the stage, or
modify its name, or change its position by modifying X and Y values, or set its
size and direction. For example, Figure 1.7 shows the sprite control module for

the sprite "John (1)".
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Figure 1.7



Let's do it

< Click the Sprite List in the software, and try adding a sprite "John
(1)".
< Modify the name of the sprite name to "John", and set its size to

60, change the X and Y values to 0, and the direction to 0. Watch
and describe the change in the sprite on the stage.

As shown Figure 1.8, the Block Area is on the left, and the Coding Area is on
the right.

Coding
Page Tag

Block
Area

5 Coding
Area

Figure 1.8

Block Area: This area provides blocks necessary for programming, and we can
search for our desired blocks by class and color.

Coding Area: This area is for programming; we can drag blocks to this area to
program.

From the block area in DobotBlock, we see different types of blocks and the
Add Extension button, and different blocks in different modules. A module
includes blocks with the same color, and different modules include blocks with
different colors. We can add different extension modules by clicking Add
Extension, for example, Al extension, music and pen modules.



As we use the sprite, the block area is divided into nine modules. Of them, the
Motion module includes blue blocks, and the Looks module includes purple
blocks, see Figure 1.9.
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To create a program, first drag our desired blocks with a mouse to the coding
area from the block area, and according to needs, then connect and combine
these blocks just as we play puzzles. These connected and combined blocks
are called scripts.

Let's do it

< After adding the sprite "John", find the "when the green flag
clicked" block in the Events module and the "say 'Hello!" for 2
seconds” in the Looks module, and connect and combine these
two blocks, see Figure 1.10.

EEVAN Hello! Bl o seconds

Figure 1.10



In DobotBlock, we can process a sprite or backdrop picture. For example, after
we select a sprite, we can change the color and size and so on by clicking the
costume tabs. As shown in Figure 1.11, we can delete some costumes of the
sprite "John" in the costume tabs, and modify the name of the costume.
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Figure 1.11
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; Let's read it
: Sounds

I Besides Code and Costumes, the sprite can play sound. This function
. makes the sprite lifelike. In Sounds, we can manage the sound played
by the sprite. For example, we can edit the name and effect and so on
of sound, see Figure 1.12.

Input the name  Editing tools

1
I Code & Costumes o1 Sounds
I "

Length of the sound of—

Add new sounds for the sprite

Figure 1.12

’© Research Laboratory

1. Task Release

(1) Task 1

In DobotBlock, we can upload a written program (Sing a song), and run it.
(2) Task 2

In DobotBlock, we can independently write a program, and try running it.

x Processing Workshop

11
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Upload a
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Task 1

Step 1: Enable the programming software, click File in the menu, and
Load from your computer, see Figure 1.13.

Help Tutorial Cen

Load from your computer

Save to your computer

Recent

Figure 1.13

Step 2: Select the file "Sing a song.sb3", and finally click Open to
upload the program.

o e m m  mm m m e mm mm m e mmm mmm mm e Gmm M e e e M e e e e e
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Run a

P Program S

/ Task 1 \

Step 1: Click the Sprite List, and click Green Flag on the stage to run
the program, see Figure 1.14.
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Step 2: Click Stop on the stage to stop the running program, see Figure
1.15.
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I!j Knowledge Base

Boys and girls, since we have known DobotBlock software and tried writing
and running a program, could you tell me what is programming?



. Let'sread it

Programming is also known as program design. It is a program process
to solve a specific problem and also a major step for software
development. Program design generally uses a program design
language as a tool, and gives a program of this language. Program
design includes analysis, design, coding, testing, and debugging.

A program, a series of computer instructions arranged in order, is
equivalent to the orderly task document of a computer. A computer
instruction means an instruction or command that has a computer to
execute a task.

0

Modify the program "Sing a song": Ask the sprite to sing the song, then run
the program, and watch the change in the sprite on the stage.

<g>

Content Result
I've known the DobotBlock software and its
interface WICICTON
I've preliminarily experienced what is programming DAGAG ARG

I've written and run a program PAGAGAAGAS

14



- Smart Porter

John has recently opened a supermarket. He uses a smart robot as a helper.
In this supermarket, the robot handles articles by motion. But how does the
robot move and handle cargoes?

In this chapter, we will learn the Motion module through DobotBlock. The
module can control the motion mode, position, direction and so on of a sprite or
device. To control the motion of a sprite and a robot, we must have a command
of some mathematical knowledge and logic. Then, how do we control the
motion of a sprite and a robot. Boys and girls, let's explore this question!

7 Learning Target

¥ Students will learn how to control the motion
of a sprite and a robot.

13 Students will experience how to pleasurably
control the motion of a sprite and a robot.

13 Students will learn how to write a program to
control the motion of a sprite and a robot.




2.1. Sprite Motion

- Robot Drawing Square

John and Kelly found Mr. Lee, and expressed their idea and requirements. Mr.
Lee enabled DobotBlock in his computer, and asked John and Kelly to find
Motion in the block area, see Figure 2.1. John and Kelly found many blocks in
Motion of the sprite.

. Motion Motion
. Looks T3 o sleps
. sound tum C* a degrees
O Events

tum ) a degrees
. Control
. Sensing goto random position -

. Varabies glide o geceto  random position ~

glide o secs tox o y: o

Figure 2.1
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: -': Let's think about it

i <> Which motions can these blocks in the Motion module help the sprite

|
|
| (e.g., a robot) complete? :

John and Kelly find that these blocks can not only move the position of a robot,
but also enable it to rotate. This is so fun!

2.1.1. Sprite Motion

(1) Robot moving 10 steps

/ ]

: @ Let's think about it :
| .

- < If we move a robot 10 steps, what blocks will we need? How do we :
: combine them? _'

/‘ .
. \
I @ Let's do it .

™) Events p

. 1. Click the - module to drag the block to the coding
area. [

2. Click the @ module to drag theblock to the coding I
| area.

| 3. Combine these blocks, and run the program, see Figure 2.2. I

; = |
i move () steps !

v Fiaure 2.2 )

Boys and girls, we have finished running the program. Now, do you have any
question?

After running the program, John and Kelly find a big problem, and ask Mr. Lee,
"Mr. Lee, this robot turns right only. It cannot reach the designated position, nor
turn around. What shall we do?"

17



(2) Robot moving forward or backward

Mr. Lee asks John and Kelly to continuously watch the blocks in the motion
module, and to think about the function of the "go to x: (-10) y: (0)" block, see
Figure 2.3. What does this block do?

Motion

goto random position -

glide o secsto  random position +

glide o secs o x: o ¥ o

D0

Figure 2.3

John and Kelly find two values users can enter in the "go to x: (-10) y: (0)"
block. They understand the y value is 0. But they do not know why the x value
is -10. This is a negative number in math. Boys and girls, do you know
negative numbers? Let's guess what motions this block enables a robot to
complete in this program.

18



‘/
./ J \
! O Let's do it |

|
1. Clickthe  E®™  odule to drag the® block to the !
. Coding Area.

move m sleps |

I 2. Click to replace in the program moving a robot 10 steps

. . go o x: @ ¥ o |
I W|th_ and run the program, and watch how the robot :

' moves, see Figure 2.4. :

Figure 2.4 1

Boys and girls, do you see other negative numbers in life? Let's get to know
them.

(3) Positive numbers and negative numbers

According to the standard of whether

a number is greater than zero, the
number greater than zero is classified 38
into positive number; and the number '
less than zero is classified into
negative number. For example, 1, 2, 3

are positive numbers, while -1, -2, -3

neither a positive nor a negative

number

are negative numbers. Note: 0 is
|
\

19



As shown in Figure 2.5, the part on the left of zero along the number axis refers
to negative numbers, while the part on the right of zero refers to positive
numbers. A positive number is greater than zero, a negative number is smaller
than zero, and a positive number is greater than a negative number.

~
~

Figure 2.5

Positive numbers and negative ones are applied to not only math but also life.
Boys and girls, as it is very cold, particularly in the case of icing, we often hear
"centigrade degrees below zero" from weather forecast. For example, in Figure
2.6, it is "44 centigrade degrees below zero" in Antarctica, which is also written

as "-44°C".

Here, the negative number indicates a temperature lower than 0°C or a
temperature below zero. In this case, there is a "-" (negative sign) before a
number. A temperature higher than 0°C is called a temperature above zero. In
this case, there is a "+" (positive sign) before a number, but "+" is often omitted.
0°C indicates a temperature at which fresh water starts to freeze. For example,

as Figure 2.6 shows, it is a temperature above zero in Beijing, while it is a
temperature below zero in Antarctica. Boys and girls, let's read and know these

temperatures.
Weather Report

Beijing 32°C
Antarctica -44°C
Figure 2.6

Is a negative number presented in DobotBlock programming? What role does
it play? To find out these two questions, we need to learn another
mathematical concept, namely, rectangular coordinate system.

There is a plane Cartesian coordinate system on the stage of DobotBlock.
Then, what is plane a Cartesian coordinate system? This is a plane Cartesian
coordinate system, see Figure 2.7.

20



Let's think about it

< What do you learn about from the plane Cartesian coordinate
system? How many axes does it contain? What do x and y indicate
respectively? What indicates the origin?

1

(0,0)
°®
S5 4 -3 2 K] origin | 2 3 4 5

-1

Figure 2.7

A plane Cartesian coordinate system means a coordinate system consisting of
two mutually perpendicular axes with a common origin (the lateral axis is x-axis,
and the longitudinal axis is y-axis) in the same plane. The intersection point of
the two axes is called origin, whose coordinate is mathematically stipulated to
be (0, 0).

In a plane Cartesian coordinate system, we can set the coordinate of any point
in the plane. The coordinate of any point in the plane contains two value: one
indicates the lateral coordinate or x-coordinate; the other one indicates the
longitudinal coordinate or y-coordinate.

The coordinate of any point in the plane is written in a pair of brackets, where
the x-coordinate is placed before the y-coordinate, and both are separated by
a comma. As shown in Figure 2.8, the coordinate of point Ais (3, 2), and that of
point B is (-4, -2).

21
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Figure 2.8

Boys and girls, can do you find the coordinate of any point in the coordinate
system? Let's interact and play two rounds of the "report the coordinate by
point" game!

Now, you have known the plane Cartesian coordinate system. But do you
know who invented it?

Let's read it

The plane Cartesian coordinate system (or 2D coordinate system) in
math is a great invention by French mathematician Rene Descartes.

Figure 2.9 Rene Descartes

There is a plane Cartesian coordinate system on the stage in the DobotBlock
software. Then, how is the system presented?

Boys and girls, do you know what plane figure the stage of DobotBlock
software has?

Yes, it is a rectangular area, with the center being the origin of the coordinate
system. Can you read the stage scope? See Figure 2.10.

22



Let's describe it

What do you learn about from Figure 2.10? In this plane Cartesian
coordinate system, how do we indicate the coordinate of any point?

v [Errie]

1

Jlco,r:-10m)]
Figure 2.10

The stage of DobotBlock is a standard plane Cartesian coordinate system.
Find and click the "Xy-grid" backdrop from the backdrop library, and now, we
can see the plane Cartesian coordinate system on the stage. On the stage, the
horizontal range is from -240 to 240, and the vertical range from -180 to 180.
The stage center is the origin of this coordinate system, with a coordinate (O,
0).

The motion of the sprite is actually the motion of its coordinate point, during
which the point moves to another position from one position. The position of
the sprite depends on the x-coordinate and the y-coordinate of its center. As
shown in Figure 2.11, the central position of the robot has a coordinate (0, 0),
and the sprite robot stands at the center of the stage. If we move the central
position of the robot to the coordinate (100, 100), the sprite robot will move to
the top right corner of the stage, see Figure 2.12.

23
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I' o~
@ Let's think about it :
I < What is the coordinate indicated by the "go to x: (-10) y: (0)" block? If |

I we need to return the sprite to the origin, how should we modify the
: value in this block?

To move a robot to the stage center through a program, we just need to
change the values of the x-coordinate and y-coordinate in the "go to x:
(-10) y; (0)" block to 0, and click the green flag button, see Figure 2.13.

I Figure 2.13

| Boys and girls, do you find that the "go to x: (-10) y; (0)" block is to 1
. accurately move the sprite to a specific position on the stage? Yes, itis |
a practical and convenient block.

S n mmm s o n mmm w s n mEm R mEm R s R M N MmN M N Em R M N MEm R M N M R M N R MmN m n mm n mm o

‘/
0/ \
! @ Let's try it '

How do we move a robot to the top right corner of the stage through a
program? Similarly, we just need to change the values of the
' x-coordinate and y-coordinate in the "go to x: (-10) y; (0)" block to 100, !
I and click the green flag button, see Figure 2.14. I
I
|
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i @ Let's do it '
I Use the "go to x: (-10) y; (0)" block to modify the x-coordinate and !
I y-coordinate values: I
! Control a robot to move to the top right corner of the stage. !
Control a robot to move to the position (145, -18) of the stage.
Control a robot to move to any set position of the stage.

A mmm o o w mEm s mmm n mEm s s R mmm W mEm R MmN MmN MEm R M N MmN M N s R M N Mmm R M N M R Mmm 8 mmm n mmm 8 w8

2.1.2. Sprite Rotation

John and Kelly can move a robot to the designated position by programming.
Yet the robot still faces the same direction only. They find some direction
rotation blocks in Motion. Then, what do these blocks do? How do we use
them?

In DobotBlock, each sprite is set a direction before it starts to move. By default,
the sprite turns right.

Then, how do we choose the rotation direction of a sprite? First, click Motion,
and find the "point in direction (90)" block, see Figure 2.15.

@ voion Motion

T © -

@

() Events

@ contro
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. operators | P e ¥ @'

@ variables

@ Vv Biocks | [ Q- O
=)

Figure 2.15

Drag the "point in direction (90)" block to the Coding Area, and click the value
area of this block. Then, a disk like a dial pops up, see Figure 2.16.



Click the value

Hold down the left mouse button and drag the "blue
arrow" to change the direction of the character

Figure 2.16

The arrow is upward = point in direction (0)

The arrow turns right = point in direction (90)
The arrow is downward = point in direction (180)
The arrow turns left = point in direction (-90)

Of course, besides the above four cases, we can choose many other directions
of sprite rotation, see Figure 2.17. We can choose any direction from a

360-degree circle. See Figure 2.18 for the detailed angle corresponding to
each direction.

point in direcion (EJ) point in direction (({EE) point in direction (§E) point in direction ()

Figure 2.17

0 (360)

~

~, 45 (-315)
N

N
\

315 (45) -7

\
[l

\
270 (-90) > 90 (-270)
| 1

%

180 (-180)

Figure 2.18

Boys and girls, have you learned sprite rotation? Let's perform a challenging
task.
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Program the Robot to Draw a Square: Program a robot to draw a square on
the stage, for example, draw a square with a 7 cm side.

Boys and girls, if you want a robot to draw a square, what should you
consider?

You need to set the stage backdrop to white;
You need to create a sprite robot;

From the Control module, you need to find the module that controls the waiting
time every time the robot finishes drawing a stroke;

You need to set the position and direction of the robot;

You need to add Pen module in Add Extension to draw lines;

Carefully watch the following figure. We find this figure has four equal sides
and four right angles. It is called a square, see Figure 2.19.

fcm
?Em ?Cm

fcm
Figure 2.19

Obviously, a robot takes four steps to draw a square, see Figure 2.20:

27



~ | 1. Draw a 100-step line towards the right.

2. Draw a 100-step line downward.

Program the robot to
draw a square =

3. Draw a 100-step line towards the left.

.. | 4. Draw a 100-step line upward.

Figure 2.20

You usually draw a square with a ruler and a pen. How does a robot do so in
the programming software? From the task analysis we can find that this job
uses the Motion module and the Pen module.

2.1.3. Script Plan

Before starting this operation, we can write a script plan to guide the
programming.

Sprite Task
P Description
e A robot draws
r i —_—
A E four lines to

/7 pen down set pen color to | '
form a a =

T - square, with

' \.- each line

_ beng 100
long.

goiox Y m

x Processing Workshop
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Module

Step 1: Select the default sprite "Sprite 1", see Figure 2.21.

Show ]

Sprite  Sprite1

X -0 Size 100

Y 0 Direction | 90

Stage

Backdrops1
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change its name to facilitate use. In this case, we also need to modify
the name and size of the sprite, see Figure 2.22.
Device
Show B @ Stage
Size| 50 Backdrops1
Direction 90
Figure 2.22
Step 2: Add a Pen module. Click the Add Extension button to add the
Pen module, see Figure 2.23.
Device
show (0 @ Stage
Sprite  Robot
Y 0 Direction | S0
Add Extension+ e
N

—

Mod

After we add a sprite, we often need to adapt its size to the stage, or

Add a Sprite and

ule
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Write aSprite & o e e e e e e e e e e ———————
s Script
Select the sprite robot in the sprite column. As per the script plan, drag
a block, and program the sprite robot in the coding area to draw a
square.

Step 1: Select the sprite robot, write a program shown in Figure 2.24,
and draw the first line towards the right.

clicked

erase all

. N
setpen colorto [ )

wox @ @ Y
point in direction @

Figure 2.24

Step 2: Select the sprite robot, write a program shown in Figure 2.25,
and draw the second line downward.
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7 Script

Step 3: Select the sprite robot, write a program shown in Figure 2.26,
and draw the third line towards the left.

wait o seconds
point in direction @ —

/
/

Figure 2.26

Step 4: Select the sprite robot, write a program shown in Figure 2.27,
and draw the fourth line upward.

wait o seconds

oon W mm mmm mmm mmm e e mmm M e M Mmm M R e Mmm M e M Mmm M e M Mmm M e e

point in direction o A
wox @ v @ -
\ Figure 2.27
AN
\ T -
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Write a Sprite
Scriot

Step 5: Combine the above programs to allow the robot to draw a
square. The relations between the coordinates of the four angles of the
square and the coordinates set in the program are shown in Figure
2.28.

0.0 (100,0)

«

(0,-100) (100,-100)

Figure 2.28

Note: The initial position of the robot may be any point on the stage. In
Figure 2.29, when we move the position of the robot, the coordinate
point on the "go to x: (-10) y: (0)" block will change accordingly.

M @ cearaam b3 goto random position -

)

glide o secsto  random position

glide o secs to x @ ¥ @

Figure 2.29
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- ~

_/In this course, we allow a robot to draw a square by calculating the \
| coordinates of the four angles of the square. Boys and girls, now let's |
- summarize how to calculate such coordinates.

! If we want each side of a square to extend by 1.5 time to reach 150, what |
| shall we do? Modify the program according to Figure 2.30. |

| L |
| |
| Figure 2.30 |
L o -

¢ ) Self-Assessment Room

[ ]
Content Result

I've learned how to operate the "go to x: (-10) y:

(0)" block W

I've known what is a Plane Cartesian

coordinate system WK

I've known how to control the motion direction

of a sprite WRRWW

I've made a robot draw a square DA AMAGAGAE
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2.2. Robot Motion

- Cargo Handling

2.2.1. Space Cartesian coordinate system

John asks everyone to think about how many axes a plane Cartesian
coordinate system have. How many values can set the coordinate of a point?

The coordinate system offers two axes, namely, x-axis (lateral axis) and y-axis
(longitudinal axis). Two values (X, y) can set the coordinate of a point.
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Let's think about it

<~ A space Cartesian coordinate system is a 3D space, as shown in
Figure 2.31. How many axes does it have? How many values can
set the coordinate of a point?

Figure 2.31

This coordinate system has three axes, namely, x-axis (lateral axis), y-axis
(longitudinal axis), and z-axis (vertical axis), which are also called coordinate
axes. The coordinate axes and the origin constitute a space Cartesian
coordinate system 0-xyz. We can determine any point in space as 0, through
which to draw three mutually perpendicular axes (Ox, Oy and Oz). These axes
take 0 as the origin, and offer the same length unit.

In this coordinate system, three values can set the coordinate (x, y, z) of a
point, with O point being the coordinate origin. For example, how should we
denote the top position of Kelly through a space Cartesian coordinate system?
As shown in Figure 2.32, point B' in her top position has the x-coordinate value
as 1, the y-coordinate value as 1 and the z-coordinate value as 1. Thus, the
coordinate of point B' is (1, 1, 1).

Z
T ,
|

Figure 2.32

Similarly, to determine the end position of a robot, we must know its space
coordinate.
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When we learn about the space coordinate of a point of a robot, we can
accurately control the position of such a point. For example, to move right such
a point 6 mm, forward 7 mm, and upward 5 mm, we just change the parameter

of its coordinate. The space Cartesian coordinate system of a robot is shown in
Figure 2.33.

Figure 2.33

Tip: No R axis exists without an end kit carrying a steering engine on the robot.

For example, the robot can rotate around R axis as it uses the suction cup and
the soft gripper.
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Iy
I @ Let's think about it
< How do we use a program to move a robot to point B from point A?

! For example, to control the end of a robot to jump to point B (200,
I 50, -28) from point A (260, -50, -10), see Figure 2.34. Boys and
, girls, do you understand this? You can try doing this.

. |
. % 1 @D € €D < @ ;

: _1 i
- !

; o @D 0 : @ O i

! Figure 2.34

: Do you know how to move a robot to point B from point A along the |
! door-shaped route?

: Let's think about this question this way: First raise the robotic arm to
! a certain height from point A, then move it horizontally to the
I position above point B, and finally lower it to the position of point B.

\ Figure 2.35

’© Research Laboratory

1. Task Release
Create a "Porter" Game: Program a robot to simulate a porter to carry a block.

Boys and girls, think back how a porter loads cargoes. Generally, what should
a porter do before he carries cargoes to a truck from the storage zone? See
Figure 2.36 for this process.

38



tut s & i
I[,’ A
e tur
o o i

Figure 2.36

To improve efficiency and save manpower, how do we enable a robot to
automatically carry cargoes?

In this task we should use a robot to simulate a porter to carry cargoes twice. In
this course we will use a block to simulate a cargo, and carry two stacked
blocks to the loading zone from the storage zone. We will also stack those
blocks placed in the Loading Zone. For the arrangement of materials, see
Figure 2.37.

& Storage | Loading h |

! Zone . I Zone .

| : | :

| - |

| . | .

- - - e - / - s o o o s /7
Figure 2.37

2. Task Analysis

To complete this task, you need to consider:
Arrange materials and devices, see Figure 2.37;
Add the robot device to Device;

Program a robot to carry blocks, and have a robot carry a block to the
designated position with a suction cup;

This handling task needs two steps, see Figure 2.38:
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Porter

3. Script Plan

Device

1. Carry the first block.

2. Carry the second block.

Figure 2.38

Task Description Block

when clicked

A robot carries a
. & SucionCup ON =

block to the loading

zone from the

storage zone. g Lo e

x Processing Workshop

Add and Connect a

I
I
1
|
|
I
1
|
|
I
1
|
|
I
1
|
|
I
1
|
|
I
1
|
|

/

—
e

Device

Click Add Device, choose Magician Lite from the device library, and

delete the default device Magician, see Figure 2.39.
LD

A

| S| T

Magician Magician Lite Magic Box

Sprite d-ﬂ
m— . - .

- ay C AlStarter

- @
o o )
- @D

Arduino Kit Arduino Uno

® =
i - |t

Figure 2.39
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Add and Connect a
r- " Device @ T T T-TT-TTTTSTEEEE S S S EEEEEEEESS ~

Steps for connecting a device: Click Connect Device, and a page
appears. Then, select the corresponding port, and click Connect, see
Figure 2.40.

~ o

£

Contre)
@ oper:
R Port Name
7 .
— J @ sensin

= @ evems
@ seting

@ voton Select your device in the list above.

@ stetus

[ s
Calibat

- E

e e e e e e
— o e e e e e e e R e e e R e e e R e e e e

Figure 2.40

. Write a Device
- Script S

Select a robot. As per the script plan, drag a block, and program the
Robot device in the coding area to carry a block.

Step 1. Select the Robot device, and write a program shown in Figure
2.41.

L wumpox @)Y E) 2 E R Q)
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Write a Device

o o o e e e e e e e R e e e M e e e M e e e

”

Each block is fixed in height, and about 10 mm in concave height. As
shown in Figure 2.42, after we determine the suction position of the first
block, we can reduce the coordinate of z axis by 10 mm to determine
the suction position of the second block.

t% o8

Figure 2.42

Step 2: Write a program for "carrying the second block". Select the
Robot device, and program the blocks shown in Figure 2.43.

AT Pl 2c0 RA 50 A 25 oY o )

42
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. Write a Device
- Script

Step 3: Splice and combine the program “carrying the first block” and
“carrying the second block”, see Figure 2.44.

L o x @)Y E) . @ RO
wait () seconds

/Y SuctionCup ON v

L3 wmpTox @) Y @) 2 € R @D
wait () seconds

-:!"E_ Suction Cup OFF =

L umpox @)Y ED) 2 D R Q)
LT @ seconds

fl_ Suction Cup ON =

VAT CNY 260 R 5o BA 2 B¥ 0
wait @ seconds

JE_ Suction Cup OFF =

Figure 2.44

— o e e e M m e mmm M M e Rmm M M e Rmm Mmm M e Mmm M M e M M e e e m
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Move the end tool of a robot. In this case, the coordinate value on the |
control panel changes accordingly. We can quickly get the coordinate of
the end tool of the robot by right-clicking Fill coordinates, see Figure
' 2.45. :

| |
0 i

I .-

. Magici... .

| CoordiateE] ‘- Velocity () |

- X | 2548 :

| -A Jump To X @ELKGE Y @Ky 7 @@L R |

. v Cors a L o x €1 v D 2 €D = @ N

Duplicat =

: z 280 hZA * !CE © . I

. ° Duplicate single

1 R 0.0 Disable blocks I

. Add Comment .

I oN OFF 0 A Delete Block - I

I SuctionCun I

N Figure 2.45 /

N i it e t et e e etk et e ot . ———— -’
ﬁ Innovation Park
7 N

* Blocks in the course are stacked. If we disperse them, what should a robot .
' do to carry them? Write a program to carry these blocks to the loading |
zone from the storage zone. For the arrangement of blocks in the storage
zone and the loading zone, see Figure 2.46. |

' Storage 3 ' Loading
Zone
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R Self-Assessment Room

<o’
Content Result
I've known the space Cartesian coordinate DA AGABAGAE
system
I've completed the task of a "porter” DAGAAGAGAY
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Chapter 3: Data and Operation

- Smart Service of John's Supermarket

John is an IT fan. As he proudly says his supermarket is magical, his friends
wonder why. Boys and girls, can you guess the answer? John has
programmed cargo warehousing to automatically calculate the quantity of
cargoes, and store opening to raise the supermarket popularity, and home
delivery... His supermarket attracts people from the town to experience. They

are curious about how John makes these functions happen.

' l Learning Target

/ 13 Students will learn how to store and access data
in the computer.
13 Students will learn how to perform data s
operations in the computer. @*@
13 Students will raise their ability to process ant{ < .
apply data, and experience the importance of
data.

‘-
=
a9




3.1. Program Data (1)

- Home Delivery Service

ok ; e
' .

4 ]

: @ Let's think about it |
<~ John asks everyone to consider a question. His customers in the |

. town live in different places. For example, Daisy's home is 140 |

! meters from the east of the supermarket, Gary's 100 meters from the

| north of the supermarket, and Ella's 170 meters from the west of the

. supermarket. The robot remembers only one address at one time. '

Then, how can we make the robot remember so many addresses !
and deliver packages to the right home? |

3.1.1 Variables

Today, we are going to learn variables. A varying value is called a variable.
Delivery addresses change with directions and distances of customers' homes.
We can indicate a distance with a variable. Thus, it will be OK if the robot
knows a distance variable.

oo mmm o mm w A M R N M R M A M R MM N R R MM R R R MM R R R MEm R M N MEm R M N M R Mm F M R o A mm w

a .
| @ Let's do it :

' < Introduce the backdrop into the stage "

Chart of thinking program steps:
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Sprite “Robot” ¢ Increase the values
moves to the Make a variable ASSI%;;;:%TZS to of Xor ¥

position of the “Distance” “Disance” coordinate by | WMy " **"*"**
supermarket “Distance”

3.1.2 Create a Variable

In DobotBlock, click Make a Variable in the Variables module. Enter a new
variable name, click OK, and now we have created a variable, see Figure 3.1.

1) Click “Make a Variable”

New variable name

Variables T 5 (2) Make a new variable name

Make a Variable ® For all sprites 2 For this sprite only

Make a List cancel —b 3 Click "OK”

Figure 3.1
P R R L L e R R R R R Rl R R .
! Y Let's do it !
; < Create a "distance" variable. ;
o |
! @ Let's think about it :
: < What is a constant? Could you give any examples of variables :
' and constants in life? !
~ '

3.1.3. Assign a Value to the Variable
(1) Set the initial value of the variable

After creating a variable, we need to initialize it, assigning an initial value. We
use the "set (Distance) to (0)" block to initialize the variable value, and set the
initial value of the variable "Distance" to 100, see Figure 3.2.

set Distance #+ to @

Figure 3.2

| < Set the initial value of the "Distance" variable to O. |
I < Try programming the cargo delivery by a robot. !



(2) Modify the value of the variable

After a robot delivers a cargo, the device must return to the supermarket. In
DobotBlock, we can modify the value of the variable in the "increase (Distance)
by (1)" block and the "set (Distance) to (0)" block. Now, we can rely on the
"increase (Distance) by (1)" block to increase or decrease the current value of
the "Distance" variable.

o h mm n o n s h EE E EE E EE E EE E EE § EE E R M E N M N R N N R E e e e n N

|. .
i @ Let's do it :

: < Write a program to allow the robot to return to the supermarket.

Tip: If the increased distance during cargo delivery is positive, the increased
distance during return will be negative.

I!J Knowledge Base

Today we've learned variables. A variable can assign a short,
easy-to-remember name to each segment of data ready for use in the program
to facilitate our use, so it is very helpful. The "Distance" variable used by a
robot is the name of several distance data, such as 140 meters, 170 meters or
100 meters. In DobotBlock, data may fall into integer type, floating-point
number type, string type and Boolean type.

For example, Cindy comes to the supermarket to buy 2 kilograms of bananas
for 8.2 dollars, and she has made the payment. In this sentence, "bananas"
belongs to the string type, "2" in 2 kilograms to the integer type, "8.2" in 8.2
dollars to the floating-point number type, and whether to complete the payment
to the Boolean type. See Table 3.1 for four data types.

Table 3.1 Four Data Types

Data Type Example

Integer type 0, -3, and 10
Floating-point number type 3.14, 6.18, and -2.1
String type A, apple, I'm a student
Boolean type True, and false
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Boolean type originates from Boolean algebra. This type of data
contains only two values: true and false. Boolean type of data usually !
acts as the result of a conditional judgment. For example, this
I expression, 5> 3, is valid, so Boolean value returned by this expression
I is true. This expression, 5 < 3, is not valid, so Boolean value returned by
, this expression is false.

,© Research Laboratory

1. Task Release

John receives three orders today. Now, he must set his robot to deliver
cargoes. The delivery destinations are Gary's home, Daisy's, and Ella's
respectively. Every time the robot finishes delivering a cargo, it must return to
the supermarket to pick up another cargo and deliver it to the next destination.
Boys and girls, now let's design this program together.

2. Task Analysis
(1) Sprite interface

A robot picks up a cargo from John's supermarket and starts out. It determines
the first destination as Gary's home, sets the "Distance" variable as a distance
from Gary's home, moves the "Distance" toward Gary's home and reaches that
destination. Then, it jumps back to the supermarket to pick up another cargo,
and deliver it to the next destination.

John's home delivery service falls into three parts, see Figure 3.3.

1. Deliver to Gary’s Back to
— home > supermarket
Home Delivery 2. Deliver to Daisy’s Back to
Service m home *| supermarket
| 3. Deliver to Daisy’s . Back to
home ”| supermarket
Figure 3.3
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(2) Device interface

The initial position of the end of the robot is set in John's supermarket. The
robot grips the cargo with its end gripper, and uses the "move along a
door-shaped route to X()Y()Z()R()" block to carry the cargo to Gary's home,
and release it. Then, the robot uses such block to jump back to the
supermarket, and grip and carry another cargo to the next destination. See
Figure 3.4 for the device arrangement position.

I , !
oAt e s mm s omm e . John S . = mm s mm e s \

i Ella’s Home ' supermarket ' | Daisy’s

Figure 3.4

Home delivery service by the robot falls into three parts, see Figure 3.5.
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Delivery

1. Grip the cargo

— and jump to

Gary’s home

1. Grip the cargo
and jump to
Gary’s home

v

Release the cargo
and jump back to
the supermarket

1. Grip the cargo

— and jump to

Gary’s home

v

Release the cargo
and jump back to
the supermarket

Figure 3.5

3. Sprite Script Plan

Sprite

Task Description

\4

Release the cargo
and jump back to
the supermarket

Block

1. Deliver the
cargo to Gary's
home wait () seconds
go to x: @ y: 6
|
2. Deliver the
cargo to Daisy's vt @ s

home

Distance

change Distance = by@

3. Deliver the
cargo to Ella's
home

go tox: @ y:

Distance

a
@

change x by o
change Distance v by @
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4. Device Script Plan

Task

Description

& Select End Effector  Gripper +

& umoxE)vEDzE RO

1y
i

1. Deliver
the cargo to & retative Move AX ({J) mm 27 @F) mm 22 €)) mm 2r @) -
Gary's
home s (002 L0
gy
set  Distance v tom
© ©
& umxE) ED O
"* Relative Move AX o mm AY o mm AZ @ mm AR o =
2. Deliver

the cargo to | B i
Daisy's
home

g
|

(-) &
z
E
)

+ o Distance

‘JumpTox@Yz@Ro

i RelaﬁveMoveaxo mm.ﬁ.Yo mmL\.Z@ mm.'_\.Ro =

3. Deliver '3 Griper Grp +
the cargo to
Ella's home | = '




x Processing Workshop

_ Upload a Stage  _ _ _ _ _ o o o o o o o e e e e
7 Backdrop N

/ . . . \
i Step 1: Add the backdrop. Click Upload Backdrop in the Stage List, and
I find the file "John's supermarket.png”, and upload the file to the stage, 1
| see Figure 3.6. :
| 1
| | |
1 Stage . My Blocks H 1
| |
I Gary’s Home - 1
| |
| Upload Backdrop 1
| |
| 1
|

I Ella’s Home % A Daisy’s Home :
1 A 1
I - n . ~— - |
| |
| |
| 1
| . |
" Figure 3.6 I
1 1
\ /

\ /
N e e o o o e e o o e o e e e e o e o e e o o o o o o e - - o - — -~
_ CreateaVariable _ _ _ _ _ _ _ _ o o o o e e e ___

,° and List N
’ . . . . - . \
i Click Make a Variable in the Variables module, and fill in the variable )
I name "Distance", see Figure 3.7. !
| |
| |
1 New Vanable x :
|
| |
| |
1 New variable name: ) 1
| Distance |
| |
: o :
| |
: ® For all sprites © For this sprite only :
| |
- -
1 Cancel n 1
: |
| |
\ . 1
\ Fiaure 3.7 /

~ e
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/’

Write a Sprite

-, Script ~

Deliver the cargo to Gary's home. For the program of the
corresponding sprite, see Figure 3.8.

wait o seconds
set Distance =+ to @

change y by | Distance

wait o seconds

Think about why "0-Distance"
Sy o Jo ol @@ enables the robot to jump back
to the supermarket?

Figure 3.8

There is a similarity between the program to deliver the cargo to
Gary's home and the one to deliver the cargo to Daisy's and Gary's
homes. Write the program for delivery to Daisy's and Gary's homes.

Deliver the cargo to Gary's home and jump back to the supermarket.
For the program of the corresponding sprite in this case, see Figure

3.9.

-/.\._ Select End Effector Gripper =

2 sumorox G @ - @D = D
JL Relative Move 2X o mm 2Y o mm 2Z @ mm 2R o =

J}_ Gripper Grip =

23, e G+ €@ - € = @

Figure 3.9

There is a similarity between the program to handle the cargo to
Gary's home and the one to handle the cargo to Daisy's and Ella's
homes. Boys and girls, please write the program for the later delivery
yourselves.
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| To modify the value of a variable, we can not only "set (Distance) to 0", but |

- also use "increase (Distance) by (1)". In the task of home delivery, can we |

| implement the function of "increase (Distance) by (1)" or both "set |

| (Distance) to 0" and "increase (Distance) by (1)"? Please consider this |
question. And perform and complete this task yourselves.

" Self-Assessment Room

<g’

Content Result
I've understood data types PAGAGASAGAG
I've known the definition of the variable AGAGAGA GRS
I've learned how to create a variable ARG AG Ak

I've learned how to initialize a variable and to
modify its value PAGAGA G4 ¢

I've completed the task of "home delivery
service" TV
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3.2. Program Data (2)

- Store Opening

John wants you to think about two questions. How does the draw system
randomly offer awards? How does the draw system store so many prizes?

1. List

A variable can store a single value. But if you desire to store a series of values,
the variable may fall short of your expectation. For example, there are 20
prizes. Supposing you intend to store the names of 20 prizes, the program will
have to use 20 variables. This is a complicated job. But we can rely on a list to
solve this problem.

(1) Define a List

A list is a container storing multiple variables. You can store and get the value
of each variable in the container.

To create a list, we first name it, and then access each variable in the list based
on the variable position.

Next, let's create and use a list.
(2) Create a list and add data

Click Make a List in the Variables module, see Figure 3.10. Fill in the list name.
Here, we name the list "Prize List", see Figure 3.11.
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Distance
@ Variables ) Ostene » (1) Click “Variables
. Sensing e e o
() Events R e o

show variable Distance »

[
@
=
5
=1

@ 1otion hide variable Distance v
. Status Make a List —  » (2 Click “Make a List”
Figure 3.10
New List x
New list name:
‘ L, (1) Create anew list name
® For all sprites 2 For this sprite only

Cancel @ Click “OK”

F

Figure 3.11

After we create a list, the list is initially empty. So its length is 0. We can click
the "+" sign in Figure 3.12 to add a new variable, and change the size of this
interface by dragging the equality sign with a mouse.

List name

(empty)

» Add new variable

» 0 variable in this list

Drag to change the

length 0 é size of this interface

Figure 3.12

If the Prize List in the list contains four different prizes, we can create four
variables by clicking the "+" sign in the lower left corner four times. Each
variable is an element of the list. In the editing brackets, enter the names of the
prizes, namely, candy, toy, school bag, and pencil, see Figure 3.13.
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Prize List Prize List

B W R =

@ length 4 + length 4

Figure 3.13
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’© Research Laboratory

1. Task Release

Create a Lucky Draw System: John's supermarket launches a special offer for
opening. Please press the luck button, and you may draw a lucky prize.

2. Task Analysis

The draw system provides the Start sprite and the Stop sprite. Start functions
to start the draw. After you click Start, the prize name will quickly roll on the
stage. Stop functions to stop the draw. After you click Stop, the name of the
chosen prize will appear on the stage. The chosen prize will not appear in the
next draw.

The draw system falls functionally into three tasks, see Figure 3.14.

1. Start the draw

Lucky Draw — 1. Stop the draw

— | 3. Make sure the chosen prize will not appear in the next draw

Figure 3.14

59



3. Script Plan

Task Description

when clicked

1. Initialize the value
of a variable

set Prize = f{o .

st Pize v to ()
delete of Prize List »

Start 2. Start the draw
itom # of in  Prize List +
SR Goicte @) of Prize List -
prize
when this sprite clicked
Stop Stop draw

stop all =
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x Processing Workshop

Add a Sprite and

- Backdrop @ "—T T T T T —m s s s s s m === -

/7 N

\

/
1 Step 1: Add a sprite. Click Upload Sprite in the Sprite List, find the files ‘I
I “Start” and “Stop”, upload the files to the Sprite List, and delete the
: default sprite "Sprite 1", see Figure 3.15. |
|

|
1 Device :

|
|
: e Show @ (] 1
1 Sprite 1 Sori ' i !
| — MName Date :
: [ Lucky Draw System.sb3 972, 1
I [ Start 9/10 :
! (] stop 9/10, I
: = Lucky Draw Backdrop 9/8/. 1
! :
! |
! |

|
! :
1 Figure 3.15 |

|
)

\
N S e e e e e e e L L oo _ //

_ _ Add a Sprite and
,° Backdrop N

Step 2: Add a backdrop. Click Upload Backdrop in the Sprite List, find
the file "Lucky Draw Dropback.png”, and upload the backdrop "Lucky
Draw Dropback.png” to the stage, see Figure 3.16.

LUCKY DRAW

Upload Backdrop

Lucky Draw Backdrop. png

Figure 3.16
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Create a Variable

- - e o o o e e o e e e e e e e e

,° and List RN

Click Make a Variable in the Variables module, and fill in the variable
name "Prize", see Figure 3.17.

New Variable x

New variable name:

® For all sprites © For this sprite only

Cancel ﬂ
 Pree

\
|
|
|
|
|
|
|
|
|
|
Prize :
|
|
|
|
|
|
|
|
|
|
I

_——— e e === === -

N Figure 3.17 /
\ /
N e e e e o e e e e e e e e e o e o e o e o o o e o o - o - - — — -~

Create a Variable _ _ _ _ _ _ o o o o o o o L _____ -
e and List ~

/ \

I Step 2: Create Prize List. Click Make a List in the Variables module, fill \|

: in the variable name "Prize", and edit the elements of the list "Prize

,  List", see Figure 3.18. :

| L

|

I Ll Candy |
|

: New list name: 2 @ 1
|

! &} School Bag I

I Prize List .

| 4

| |

I ) _ ) - N Book !

| ® For all sprites “ For this sprite only 1

| il Saving Pot 1
|

| .

I Cancel n [ Cookie :

|

1 + length 7 = |
|

|

\ Figure 3.18 !

\ /’

S S e e e e e e e e e e e M Y M Y M Y M Y 2 e _ P
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Write a Sprite
-

- i AN
I, Script N

Step 1: Edit the Start program of the sprite.
The program of the Start sprite falls into two parts: initialize the value of

a variable and implement the start draw function. The two parts should
be programmed separately.

When the green flag is clicked, we can set the variable prize to 0, see
Figure 3.19.

set Prizew to o Set prize to 0

Figure 3.19

When the sprite Start is clicked, we can start the draw. Delete the
chosen prize, and allow the prizes to appear randomly, see Figure 3.20.

e e o e e e M mm e Mmm M M e M M e M e
— o o o e e e e e e e e M e e e e e e e

o e e e e e e e e e M M e mme Mmm M e M Mmm M e M Mmm M e M Mmm e e e

i Write a Sprite _ _ _ _ _ _ o o o o o o _______
, Script N

delete flem#of Prize in Prizelist» of PrizeList » Delete the chosen prize

set Pizev fo iem pickrandom (@) to lengthof Prizelist+  of Prizelist v

Show the prizes randomly

Figure 3.20. Starting the draw

Step 2: Write the program of the sprite Stop. When this sprite Stop is
clicked, we can stop the draw, and all scripts, see Figure 3.21.

when this sprite clicked

stop all »

Figure 3.21

— o e e e e e M e e M M e Rmm M M e e e e e
o o e e e e R e e e R e e e e e e
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To allow the draw system to show the prizes randomly, we use the "pick
random (0) to (10)" block. This block randomly generates a number
every time. Of the numbers generated, the minimum value is 0, and the
maximum value is 10. These two numbers form the range of randomly
picked values. Table 3.2 gives the use case of the random number
block.

Table 3.2

Sample Output Result

o
{0, 0.1, 0.15, 0.2, 0.268, 0.3521...1.0}

Note: "pick random (0) to (1)" differs from "pick random (0) to (1.0)". Although the
maximum value 1 is equal to 1.0, 1 is the integer type of data, 1.0 the
floating-point type of data. Thus, the random numbers you obtain from both are
accordingly the integer type of data and the floating-point type of data.
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ﬁ Innovation Park

[ The draw system in the preceding case offers seven types of prizes
i Generally, however, we will arrange multiple draw links in the evening .
. party, with different quantities and names of prizes. Four types of prizes

| may be available to the draw link at the opening of the evening party. Two :
. types of prizes may be available to the draw link in the middle of the !
! evening party. One type of prize may be available to the draw link at the

| end of the evening party. Then, how does the program learn about the .
i gquantities and names of prizes at each link?

- We can add a link to ask the user for the prize name. We take a special !
! value (e.g., 0) as the end of the list, and include the prize name answered

| each time in the list, see Figure 3.22.

| forever

answer to PrizeList »

J

Figure 3.22

Self-assessment Room

S8 Enter the prize name(when enter 0, the entry ends) FellBUET

.

!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e !

<g?

Content Result
I've understood the definition of the list IAGAGAGAS A
I've learned how to create a list PAQAGAGA QNG
I've known about the list-related blocks PRGNS AS NG
I've completed the task of a draw system AGAGAGAEKe
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3.3. Data Operation (1)

- Holiday Activity (1)

John wants you to think about a question. If we want to use a computer to help
us with math problems, what shall we do?

3.3.1. Arithmetic Operators

The computer program supports four basic arithmetic operations: addition (+),
subtraction (-), multiplication (*) and division (/), see Figure 3.23.

GO O Ao ao

Figure 3.23

We can use "say (Hello")" block to show the results of the four operations, see
Figure 3.24.
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i < Try using arithmetic operators according to Figure 3.24. I

: < The host starts to raise the first round of questions, asking |
! students to write programs. Let's look at who answers the :
I guestions most quickly.

i 78*5= 999/28= 13567+65327= 7782589-2132413= |

I @ Let's think about it !
I < The host starts to raise the second round of questions, asking

| students to calculate a remainder. How do we program the .
; remainder calculation? |

Arithmetic operators in DobotBlock also include remainder operations. For the

block, see Figure 3.25.

Figure 3.25
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Through a remainder operation we can get a remainder after the division
between two numbers. The remainder of an exact division expression is 0. For
example, the reminder of 11 divided by 2 is 1, and the remainder of 10 divided
by 2 is 0, see Figure 3.26.

Fa =

L
- '\
@ Let's do it :

< Program the remainder calculation according to Figure 3.26.

< The host formally starts to raise the second round of questions,
asking students to calculate the remainders of the following
formulas. Let's look at who answers these questions most quickly.

: Calculate the remainder of 568 divided by 15, that of 236 divided by

! 6, that of 333 divided by 12, and that of 789327 divided by 23 :

f
I
1
1
I

-7 Let's think about it !
! <~ The third round of questions raised by the host is to decide

I whether the result of an inequality is true. If yes, the result is true; !
: otherwise, it is false. Then, how do we program this condition? I

In math, we often use the inequality operation signs like greater than sign (>),
less than sign (<) and equality sign (=) to compare numbers. In DobotBlock,
we often use comparison operators like greater than sign (>), less than sign (<)
and equality sign (=) to compare the relations between numbers, between
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variables, between expressions or between characters. Comparison operators
are in the Operators module, see Figure 3.27.

0-020-040-0_

Figure 3.27

- \
! |=[ Let's read it :

' The block of comparison operators is hexagonal. The hexagonal block in
I DebotBlock is also called Boolean expression. The result returned by !
i Boolean expression only contains two items: true and false. The returned |
. resultis called Boolean result. I

We can use the "say (Hello!)" block to show the comparison result of 3 and 9
by a comparison operator, see Figure 3.28.

false true faise
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3.3.3. Logical Operators

| @ Let's think about it !
! <~ Only when your answers to two inequalities are both true can you '

I qualify for the next round of contest. How do you program this !
condition? I

In programming, we often use logical operators, "and”, "or" and "not" to
connect two or multiple Boolean expressions.

For the three logical operators and their meanings, see Figure 3.3.

Table 3.3

Operator Meaning

“ Only when two Boolean expressions are both true are
their results true.

n If only one Boolean expression is true, the result will be
true.

u When the Boolean expression is false, the result will be
true.

As we know, the expressions "3 < 5" and "5 > 3" are true, whereas "5 < 3" and
"3 > 5" are false. The two ones are connected with logical operators. For the
program and its running result, see Figure 3.29.
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I <~ Only when your answers to two inequalities are both true can you qualify for
| the next round of contest. Based on the program in Figure 3.29, decide :
which logical operator you should choose to achieve the above purpose. [

In math, we often compare numbers with greater than or equality sign (=), less
than or equality sign (). In DobotBlock, however, there are not these two signs.
In this case, how do we implement the functions of such two signs?

For this, we can use logical operators. For example, to express the range of x
=7, we can use "or" or "not", see Figure 3.30.
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‘/
/
! ! Let's read it

To perform more mathematic operations, DobotBlock offers rounding
off, random numbers, absolute values and among other mathematical
I functions. For example, from the "absolute value ()" block in the
i Operators module, we can draw down a menu, and find mathematical
,  functions like "sqrt", "trigonometric functions”, "log" and "exponent",
see Figure 3.31.

floor

ceiling

72



p Research Laboratory

1. Task Release

Make a Simple Calculator: We can design a simple calculator with DobotBlock
to perform the basic operations of addition, subtraction, multiplication and
division.

2. Task Analysis

The simple calculator can perform three tasks, see Figure 3.32.

p
~ | 1. Ask and wait for entering the number and arithmetic operators]

L

[ Simple Calculator ]—-t-': 2. Operate I

P
- 3. Say the operation result ]

.

Figure 3.32

3. Script Plan

Sprite ‘ Task Description ‘ Block

ask . and wait

1. Ask and wait
for entering the
number and
mathematical
operators

set  Thefirst number + to o

set  Arthmeric operator = o o

set  The second number + to o
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Sprite ‘ Task Description

2. Operete aD
an GO
3. Say the Arithmeric result

operation result

x Processing Workshop

7

/
/

Add a
- Sprite

In the Sprite List, add the sprite "Kelly (1)", and delete the default sprite
"Sprite 1", see Figure 3.33.

=P

John(1)

S Lﬁ_\

Mr Lee

Animals People

John(2)

i

Abby

L W

Choose a Sprite

T e e e e e e e S T R e e R S e e e S S S e e o

Kelly(2)
'.( y
Amon Andie
— - . Y T
Figure 3.33 ,
7/
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Create a
a Variable

/

1 In the Variables module, click Make a Variable and we can create four
variables, and name them The first humber, The second number,
Arithmetic operator and Operation result, see Figure 3.34.

Arithmetic operator

Operation result

The second number

1
1
1
1
1
1
1
1
1
1
1
1
1
1
\ Figure 3.34
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Write a Sprite . — & o o o o e e e e e e e e e e

- Script ~

Step 1: Ask and wait for entering the number and mathematical
operators.

Find the "ask (What is your name?) and wait" block in the Sensing
module, and enter the inquiry content "What is the first number?" in
such module, see Figure 3.35.

= What is the first number? BElRTENS

Figure 3.35

Set the value of the variable "The first number" to answer, see Figure
3.36.

set The first number *+ to answer

Figure 3.36

Similarly, ask the arithmetic operator and the second number, see
Figure 3.37.

=58 \What is the arithmetic operator? B=RGRVENS

set  Arithmetic operator * to answer

=8 What is the second number? BELGERTEDE

set The second number *+ to answer

Figure 3.37

Step 2: Operate.

Decide operators, and then perform related operations. For example,
decide whether the variable "Arithmetic operator" is "+". If yes,
perform the addition operation on the first number and the second
number, see Figure 3.38.

Arithmetic operator = ° then

Operation result *+ to  The firstnumber + The second number

Figure 3.38
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Write a Sprite

Script T TTTTTTESTESTESESESESEESE SIS S -
/ - p ~

Similarly, if we decide "Arithmetic operator” as "-", ™" or "/", we can
perform corresponding operations on the first number and the second
number, see Figure 3.39.

Arnthmetic operator = . then

Operation result * to  The first number - The second number

Arithmetic operator = o then

Operation result + to  The first number * The second number

Arthmetic operator = o then

Operation result * to  The first number [/ The second number

Figure 3.39

Step 3: Say the operation result. Find the "say (Hello!)" block in the
Looks module, and allow the sprite to say the operation result, see
Figure 3.40.

say  Operation result

Figure 3.40

Step 4: Integrate the programs. Repeat the operation and say its result.
For the program of the simple calculator, see Figure 3.41.

e o o e e e e m e mmm M M e e M M e M Mmm M e e Mmm M e e M M e
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Write a Sprite

Yhat is the first number? BELEUETH

set Thefwstnumber * o answer

ask and wait

S o e e e e e e e e R M e e Rmm M e e mmm M e e Mmm M e e Mmm M e e Mmm M e e Mmm M e e Gmm M e e Gmm M e e mmm e e e mmm e e

¥ihat is the anthrmetic operator?

set  Anthmetic operafor = o answer

Eci O Yihat is the second numbsr? BELHEVETS

The second number + o  ancwer

The second number

The second number

Opergtion result = o The first number The second number

Arithmetic operator =

Operation result = to  The first number [ The second numbses

say  Operation result

Figure 3.41
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Running Result
-~ of the Program

7
\

, We can click the green flag button to run the program, enter the formula
i for calculation, and check the calculator for accuracy. For example, :
I when we enter the formula 5*6, the operation result is shown in Figure
342 ,
I 1
I What is the first number? :::\;:;II:)'(;‘F e
|
' 3 3
I 5
I _‘s 1 .5“ 4T
: K ¥
I
I o
|
|
I
I What is the second 0
| number? -
|
| 0
! T
|
| ]
I @
I
: I
‘\ Figure 3.42 /

~ ~

W> Self-Assessment Room

]
Content Result

I've understood arithmetic operators,

comparison operators and logical operators. WK

I've completed the tasks of a simple calculator A AMAGAGAE
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3.4. Data Operation (2)

- Holiday Activity (2)

John wants you to think about a question. In the programming, how do we
shuffle the letters of an English word to get a new word with shuffled letters?
(Characters in the activity are glyph-like units or signs, including letters,
numbers, operators and punctuations.)

String Processing

A string is a limited sequence consisting of zero or multiple characters. We
look on an English word as a sequence of multiple letters. To shuffle the letters
of an English word, we can operate a string. In DobotBlock, characters in a
string are stored in order. We can process characters by using the

@ letter . of . length of . .
and other string

processing blocks. For example, we join the string "Apple", take its characters
and calculate their numbers, see Figure 3.43.
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say length of (@aYsJeE

Apple A 5

| < Process the string "Apple" with a string processing block, and ask
. Kelly to say the third character and end character of the string. I

p Research Laboratory

1. Task Release

Create an Interesting English game: Randomly choose a word from the
wordlist, shuffle the letters of the word, and guess the correct word according
to the output unrecognizable "word". For the game rule, see Figure 3.44.

List
1.apple
Choose a Guess the
2.boy w;rd Shlulﬂe the corrsdct
4.robot
5.happy
Figure 3.44

2. Task Analysis

According to the game rule, we divide the game into creating a wordlist,
choosing a word randomly, shuffling the letters, and guessing the word.
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We shuffle the letters through the following steps:

(1) Randomly choose any letter in a word, and put the letter in the first place of

the unrecognizable word.
(2) Delete the used letter.

(3) Integrate the randomly selected

letters to form an unrecognizable "word".

3. Script Plan
Sprite Task Description ‘
1. Create a
wordlist.

wordlist

[T,
=]
-1
m

[ T ¥ ]

+ lengths =

2. Choose a word

set random word * o o

randomly.
itern @ of wordlist =
l set store random word - too
set  single lefler = 1o o
W 3. Shuffle the

letters: Choose
any letter from a
word, put the
letter in a null
character string in
order according
to the random
position, and
delete the used
letter.

sef  null characier siring tuo
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Sprite ‘ Task Description Block
4. Guess the

word: Show the

shuffled word,
ask the answer,
and fill in it. If the
answer is true the
game ends, or
you can continue
to guess the

word.
x Processing Workshop
_ Add a Sprite

7

In the Sprite List, add the sprite "Kelly (1)", and delete the default sprite
"Sprite 1".

m o — oy,

S e e o o e e e m m e R M M e M M M e M M M e M M M e M M M e e
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Create a
g List
/" Create a list, name it "wordlist", and add words in the list, see Figure
3.45.

Make a List

+ length 5

Figure 3.45
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Write a Sprite
Script

-

Step 1: Choose a word randomly. Create a variable "random", and
store a random word in the wordlist, see Figure 3.46.

set random word + to  item w of wordlist =

Figure 3.46

Step 2: Shuffle the letters. Choose any letter from a word, put the letter
in a null character string in order according to the random position, and
delete the placed letter, see Figure 3.47.

o st = 0 pck meten () 1 o o (S
single lefler » fo lefler letier posiion of  store random word

nullcharacler string = fo join  null characler siiing  single lefler

storerandomword » fo join Fromsing  store random word  Exirac om @) 1o tetierposion - @]} From sting | stowe random word - Extract characters fiom  tetierpositon + () 1o tength of | stoe random word

Figure 3.47

Step 3: Guess the word. Show the shuffled word, ask the answer, and
fill in it. If the answer is true the game ends, or you can continue to
guess the word, see Figure 3.48.

ask join null character string  and wait

answer = random word then

say m for o seconds

else

) Worng. Once again! vy o seconds

Fiaure 3.48
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Step 4: Integrate the program of the interesting English game, see Figure
3.49.

ors i ward = 10 jonFrom sk (W OO W) Exrc characes o () 1o (pueten) - () From s (908 ARG Extct haacies vom (1 posin) + () > tengm ot (Sorwandamund

— o o e e e e e e e e e e e e

Figure 3.49

Self-Assessment Room

<a>

Content Result
I've known the character and the string DAGAGAGAGAY
I've learned some blocks relating to string
processing WK
I've completed the task of an "interesting
English game™. WRRWW
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-- Expansion of Smart Supermarket

John' supermarket is increasingly popular, especially after he offers the home
delivery service. To offer a better shopping experience for his customers, John
decides to expand his supermarket into a shopping center. Then he needs to
make a lot of decisions during the expansion; for example, what’s to be built
first and what's next? When will the decoration start, and when will his
shopping center open again--. All of them can be expressed by program

structure. Lets' find the relation between program structure and decisions
together in this chapter!

Learning objectives

13 Learn the basic knowledge of sequence, loop and branch
structure.

1r Program with sequence, loop and branch structure
better use our computer. /

Problem-solving skills



Section 1 Sequential Structure

and Loop Structure

-- Planning of smart supermarket expansion scheme

Mr. Lee draws a flow chart to help John understand the overall expansion
process, see Figure 4.1.
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Start

Foundation

Building
Construction

Decoration

Device
Installation

End

Figure 4.1

Flow chart is to show the process of a thing in life with specific graphic symbols.
Generally, we denote the start or end of a thing with an ellipse, and the specific
step with a rectangle, such as foundation treatment, building construction,
indoor water and electricity decoration as well as lighting and air conditioning
equipment installation in the expansion. Also, we represent the flowline by a
straight line with an arrow, to show the direction of the work process. See Table
4.1 for the basic symbols and functions of flow chart.

Table 4.1

Basic Symbols of Flow Chart

Name Symbols Function Examples
Start and Start or end the Start End
end program
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Basic Symbols of Flow Chart

Name Symbols Function Examples
Flowline Direction of the process
Processing Take a step D steps
forward
Judgment Judge according to a Times<4?

certain condition

Remarks: the above are common symbols in flow chart, and we will also learn some
others in the later study.

We can also use flow chart during program design to represent the sequence
for executing instructions.

Mr. Lee directs John to start from Step 1 and end at the last Step in turn, just
like that in Figure 4.2; such a program structure is namely the sequential
structure. So in program design, sequential structure is namely the sequence
executing instructions from the first one to the last, see Figure 4.2.

Instruction A

Instruction B

Instruction C

Figure 4.2 Flow Chart of Sequential Structure

Then Mr. Lee and John come to the construction process. Mr. Lee divides the
whole process generally into four steps, and each of the steps can be divided
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into a lot of miniterms. For example, the building construction can further be
divided into wall masonry, installation of doors, windows and lintels, concreting
for stairs and floorslabs and roofing..., see Figure 4.3.

Start Walls

Foundation Doors and lintels
Building .
Construction Stairs
Decoration Floors
Device

Installation

End

Figure 4.3

To make it easier to understand, Mr. Lee writes a program with DobotBlock for
John to move bricks by the robotic arm.
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Let's do it

< Run the program "Graphical Programming and Robots" \ Chapter 4 \
Section 1 \ Motion of Robots (1).sb3", finish carrying bricks by using
blocks. Make robot move to the block position in Area A, open the
suction cup to suck the block, and then make the robot move to
Area B to place the block.

< See Figure 4.4 for the schematic diagram of the robot and block

placement.

In DobotBlock, blocks that can realize loop are "repeat”, "repeat (10)" and
"repeat until ()", see Figure 4.5.

10

It is an instruction to repeat countlessly, namely infinite loop. When using
"repeat"”, the specific block to be repeated is in the groove of the repeat
instruction, see Figure 4.6.

Figure 4.4

It is inefficient and takes much time when moving only one brick at a time. Is
there any way to carry continuously? Mr. Lee suggests John use the loop
structure in program structure, and thus he can repeat a function in the

program.

Figure 4.5
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Repeat the blocks inside

Figure 4.6

Clicking "repeat" during programming, we will keep repeating the block inside
until clicking Stop on the Stage, see Figure 4.7 for the flow chart of repeat.

Instruction A

Instruction B

Instruction C

Figure 4.7

Let's do it

< Run the program "Graphical Programming and Robots" \ Chapter 4\
Section 1 \ Motion of Robots (2).sb3", make robot repeat the motion
below: move from the initial position to the first point and then to the
second point, and finally return to the initial position.
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It is an instruction to repeat for (10) times. The number 10 in the ellipse frame
Is namely the repeating times 10, and the specific block to be repeated is in the
groove of repeat (10), see Figure 4.8.

No o
Repeating times<107
es
Instruction A
10 Increase by 1
Repeat the blocks inside 10 times
End
Figure 4.8

Let's do it

< Run the program "Graphical Programming and Robots" \ Chapter 4 \
Section 1 \ Motion of Robots (3).sb3", make robot repeat the motion
below for 5 times: move from the initial position to the first point and
then to the second point, and finally return to the initial position.

<~ Use "repeat (10)", but change the repeating times into 5.

When using "repeat until ()", we will repeat the block inside until the repeat
condition is met, see Figure 4.9.
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Yes
Is the condition met?

Condition

repeat until

Instruction A

Repeat until the condition is met

Instruction B

Figure 4.9

When using "repeat until ()", the repeat condition is at the hexagon position of
repeat until... (). Both Boolean data and expressions can be the condition. It is
to be decided according to the actual condition.

For example, when we need to carry 5 bricks, set the initial value of the
number of bricks moved to 0; the number will increase by 1 each time after we
carry 1 brick, until the number is 5, then exit the repeat. See Figure 4.10 for the
moving process and flow chart.

set Number of bricks moved * to o

repeat until Number of bricks moved =

stop all =
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Number of bricks
moved =0

Yes
Number of bricks

moved = 57

No

Moving process

Number of bricks
moved increases by 1

End

Figure 4.10

Let's do it

< Run the program "Graphical Programming and Robots" \ Chapter 4\
Section 1 \ Moving 5 bricks.sb3", make robot repeat to carry 5 bricks.

e

Carry a list of blocks: carry a list of blocks (4 blocks) in Area A to Area B and
place blocks in Area B into a list. See Figure 4.11 for the schematic diagram of
the robot and block placement.

y )

Area A Area B Area A Area B

Figure 4.11
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We carry them from back to front in the task, see Figure 4.12. Similarly, we
place the blocks in Area B from back to front.

— d—4——Move the fisrt block

=== 4+————Move the second block

w1 +————Move the third block
+———Move the fourth block

Figure 4.12

When carrying blocks by robot, the number of blocks in Area A and Area B will
change, see Table 4.2.

Table 4.2
it
2
Before carrying

Area A Area B
it
i

After carrying the first block
Area A Area B
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After carrying the second

block
Area A Area B

—
i T

After carrying the third block

Area A Area B
E !
i1
After carrying the fourth block
Area A Area B

LB B

See Figure 4.13 for the change to the coordination of blocks when carrying
them from back to front.

P

X

Figure 4.13

All blocks are placed neatly in a list, so the coordination of Y is unchanged, but
the coordination of X increases. It is because that both the length and width of
the grid for placing blocks are 20 mm in the block box, so the coordination of X
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will increase by 20 each time after carrying a block.

Read the flow chart of "carrying a list of blocks" according to the task analysis,

see Figure 4.14.

Default setting

.

Set up a variable recording
the moving times

E

Moving times=5?

Jump to the block in
Area A

.

Suck up the block

-

Jump to the block in
AreaB

.

Place the block

.

Moving times
increases by 1

End

Figure 4.14
3. Script planning
Device Ta_sk_ Block
description
1. Initial
settings J}_ Select End Effector  Suction Cup +
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Task

Device description Block
2. Value of
initial variable
Ilill
3. The robot (D ® 0
carries a list
of blocks in
Area A to 2 wmpTx @€Yz @D r @
Area B
Jlﬂ_ Gripper Grip = wait o seconds

x Processing zone

»~_ TAdd and connectdevice* - T T T T T T T T s T s s TS TS S S TS ST T ~

Step 1. Add the device "Magician Lite" in device list at the lower left of :
DobotBlock interface and delete the default device "Magician”. |

Step 2. Connect robot and computer with a Type-C cable, and click

!
|
I
I
I
|
: Connect key in the control area of DobotBlock to connect device.
\

,—=Createvariable= = = = = = = = = = = = = — — — — —— —— - — - — =~ -

/
I Click "Variable" module and "Set up a variable", fill new variable "i" in the
: pop-up interface. We can use variable "i" to record the times for carrying

; blocks, see Figure 4.15.
o

Figure 4.15

[ U ———

1
1
[
1
1
\
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_ Write device
e script

: Step 1. Initial setting. Suck the block with a suction cup when carrying it with
1 robot, see Figure 4.16.

when

J}_ Select End Effector Suction Cup =

Figure 4.16

Step 2. The initial value of variable "i" is 1, see Figure 4.17.

Figure 4.17

Step 3. Set up judgment conditions. When we use robot to carry a list of
blocks (4 blocks), when i=1, the robot will carry the first block; when i=2, it will
carry the second block, when i=3, it will carry the third block, and when i=4, it
will carry the fourth block. So, when i=5, it will stop repeat. When using "repeat
until ()", we need to set the program of setting judgment conditions, see Figure
4.18.

repeat until

Figure 4.18

o e m  mm e e e mmm M mmn e Mmm M e e Rmm Mmm M M Mmm Mmm M e Rmm Mmm M e Mmm Mmm M e Mmm Mmm M e Mmm Mmm M e R Mmm M e Rmm mmm M e e
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L7 script T TToTTToTmmmmTmETTT RS
/
| Step 4. The robot will carry blocks one by one from back to front. It will
I 'move to Area A to suck the block, and then move to Area B to place it. The
: value of variable "i" will increase by 1 each time after carrying a block, see
i Figure 4.19 for the programming.
|
: Lo @@ CD: D O
|
|
|
|
|
: L aumox @)@ i RO
|
|
|
1 J:.‘_ Suction Cup OFF =
|
1 change iw by o
|
: Figure 4.19
I Lets' think about it: what does 20 mean in the expression 260+20*i for coordination
I of X?
| . .
 Step 5. Integrate program. The robot carries a list of blocks from Area A to
I Area B, see Figure 4.20 for the programming.
|
|
|
|
| Jl‘_ Select End Effector  Suction Cup =
|
|
|
|
|
| Lmo @ @ 1 €D OO
| .
|
|
|
|
! 'D: D0
|
|
|
|
|
|
|
|
|
|
\
N

Write device
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ﬁ Innovation park

, Carrying two lists of blocks: carry two lists of blocks (4/list) in Area A
to Area B and also place the blocks in Area B into two lists. See
Figure 4.21 for the schematic diagram of robot and block placement.

: | E— el )
i — — — —
JTr— Gkl SacaTatl _MEketii
, AredA | AreaB | AreaA AreaB |
! l . B N - - In i
1 | = 3 | : = =R 1 | [ !
|
i
Figure 4.21 ,
|
Self-Assessment Room
<D
[
Content Result
I've learned what's the sequential structure and Pedede Ao
process.
I've learned what's the loop structure and Pede e e
process.
I've finished "carrying a list of block". PAQA QA QA Qe
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Section 2 Branch

Structure (1)

-- Solution for tile classification

1. Single branch structure

There is only one judgment condition in single branch structure, and only when
the condition is met, the program will execute corresponding instructions. See
Figure 4.22 for the flow chart of single branch structure.
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Meet the No
condition?

Yes

Instruction

Figure 4.22

Taking the problem encountered by John as the example, if John knows
whether the side length of the tile is 80 cm, then he can judge if it is a floor tile,
see Figure 4.23.

Side No
length=80cm?

Yes

Floor Tile

Figure 4.23

In DobotBlock, "if..., then..." is another block corresponding to the single
branch structure, see Figure 4.24.

» Condition

If the condition is met, then run the blocks inside.

Figure 4.24

In "if..., then..." block, the judgment condition is at the hexagon position; it can
include an or several instruction (s). If the condition is met, then run all blocks
inside. While if not, then run blocks behind "if..., then...".
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For example, when judging if it is a floor tile, if the side length is 80 cm, then
the program can judge that it is the floor tile; see Figure 4.25 for some
programs for judgment of floor tiles.

- -
Does string answer contain

==V This is a floor tile. JR{slg o seconds

Figure 4.25

: :
- <> Run "Graphical Programming and Robots" \ Chapter 4 \ Section 2\ !
Judgment of Floor Tiles.sb3", enter the side length of a floor tile to check '

! if it is floor tile. '

* mmm w mmm n o h mmm n s h mEm A EEm R mEm A s R M 8 MEm R M N MEm R M N M N M R M N mm R M A M R Mmm s mm n A w8

2. Dual branch structure

Sure, have a try

about the dual
Is there any way to distinguish the branch structure.
floor tile from wall tile by a

judgment?

There is only a judgment condition in the dual branch structure to come into
two different branches. We can choose any of the branches based on
judgment and execute corresponding instructions. As shown in Figure 4.26, if
the condition is met, then execute instruction A; while if not, then execute
instruction B.
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Yes .. N
Meet the condition? -

Instruction A Instruction B

Figure 4.26

In DobotBlock, "if..., then...else..." is another block corresponding to the dual
branch structure, see Figure 4.27 for its programming format.

» Condition

If the condition is met, then run the blocks inside

If the condition is not met, then run the blocks inside

Figure 4.27

In "if..., then...else..." block, the judgment condition is at the hexagon position.
If the condition is met, then run all blocks inside the first groove. While if not,
run blocks in the groove below the "else".

Mr. Lee suggests John to solve his new question in the way in Figure 4.28.
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Does string = answer contain (gtl«yl then

CEV This is a floor tile. islg o seconds

else

SV This is a wall tile. JB{elg o seconds

stop all =

Length side=80cm?
Y 4
Floor tile Wall tile
‘
Figure 4.28

p Research Office

1. Task release

Ticket checking by ticket inspectors (I): the ticket inspector will ask for height
before the student takes the bus. If the height is < or = 1.2 m, then the student
can take the bus for free. If > 1.2 m, the ticket inspector will ask the student to
buy a ticket.

2. Task analysis

Fill out the flow chart "Ticket Checking by Ticket Inspectors ()" in Figure 4.29
according to task analysis above.
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Ticket inspector asks
for height

Tes

Height=120cm?

Figure 4.29

3. Script planning

Sprite

Task description

1. Ticket inspector
asks for height.

Block

EH @ What's your name? BEGRTETS

2. Enter the height
and set the entered
value as the answer.

answer

3. Judge if the student
needs to buy a ticket
according to the
answer.

else

when clicked
if

M

say m for o seconds
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x Processing zone

Add

.~ sprites
/

! Step 1. Add sprite "City Bus". Click Sprite, the key Add Sprite on the
interface, and then click sprite "City Bus" on the pop-up interface, delete
the default sprite "Sprite 1".

Step 2. Add sprite "Abby" and set its size as 60. Also, adjust the position
of "Abby" on Stage, see Figure 4.30.

Show @ Stage

Sprite  Abby
X -184  Size | 60 Backdrops1
Y -59 Direction = 90

I
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
1
|
1
1
|
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__\Write sprite
,° script
/
I Step 1. Ticket inspector asks for height. Program to ask for student's

' height in the Coding Area of sprite "Abby", see Figure 4.31.

when

- & Please enter your height. JEllsRUE:

Figure 4.31

Step 2. Judge if the student needs to buy a ticket based on the answer,
see Figure 4.32.

answer < @ or answer =
CEVIN You can take the bus for free W00y o seconds

else

CEVI You need to buy a ticket B0 o seconds

Figure 4.32

Step 3. Integrate program. See Figure 4.33 for the program for ticket
checking by ticket inspectors (I).

answer danswer = @

2\ You can take the bus for free Bial o seconds

else

VL You need to buy a ticket Bivg o seconds

\ Figure 4.33

ﬁ Innovation park
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Modify the program "Ticket checking by ticket inspectors (I)", try to
substitute "if..., then...else..."” with "if..., then..." to finish the task "Ticket
checking by ticket inspectors (I)".

< | >

Content Result
Now | know the branch structure. PRGOS A S NG He
| know the single and dual branch structure. PAGAGASA Q¢

| finished the task "Ticket checking by ticket

: " PAGAGASA Q¢
inspectors (1)".
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-- Scheme for final acceptance

If the acceptance condition is
met at each link in contrast to
the construction sequence,

then the project is completed!

The shopping center is
almost completed, but how
to know it is completed?

In program design, nested branch structure is a branch of the branch structure;
it includes a or many branch structure (s). See Figure 4.34 for the flow chart of
the nested branch structure. If meeting the condition 1, then judge the
condition 2 is met or not, or execute instruction 1. If meeting the condition 2,
then keep on judging the next, or execute instruction 2, and so on. If meeting
the judgment condition, then keep on judging the next, or execute the
corresponding instructions.

. No .
Meet condition 17 Instruction 1

Yes

No :
Meet condition 2?7 Instruction 2

Yes

No
Meet condition n? Instruction n

Yes

Figure 4.34
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Now John goes to the construction site for acceptance of its shopping center.
According to the construction process, the overall expansion can be thought
ended only when all of the conditions for foundation, building construction,
decoration and device installation are met, see Figure 4.35.

Foundation No Please complete
complete? foundation first.
Building construction NO _ | Please complgte building
complete? construction first.
Decoration No Please complete
complete? decoration first.
No -
Device installation Please complete device
complete? installation first.
The shopping center 1s
completed.
Figure 4.35

In DobotBlock, we can nest "if..., then..." with "if..., then...else..." mutually to
come into a multi-branch structure with at least two paths. See Figure 4.36 for
one of the way to build nested branch structure.

» Condition 1

3 Condition 2

Instruction 1

Instruction 2

Instruction 3

Figure 4.36
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See Figure 4.37 for part of the processes accepted by John on construction
site.

Decoration = @ then

Device installation = WS

CE The shopping center is completad. By e seconds
LEVIN Please complete device installation first. Wil o seconds

LR Please complete decoration first. By a seconds

LV Please complete building construction first. Bivy e seconds

CEN Please complete foundation first. Bols o seconds

Figure 4.37
B ST - .
: @ Let's think about it !
| .
: < Is there any other way for block connection in nested branch !
. structure? |
| .
. |
I @ Let's do it .
' < Program performing acceptance on construction site by other ways |,
' of block connection. ;
S . /.
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Ticket checking by ticket inspectors (2): the ticket inspector will ask for height
before the student takes the bus. If the height is < or = 1.2m, then the student
can take the bus for free. If > 1.2m and < or = 1.5m, then ticket inspector will
ask the student to buy a half-price ticket. If > 1.5m, then ticket inspector will ask
the student to buy a full-price ticket.

The video about ticket checking by ticket inspectors shows asking for height,
entering the height, judging the height and deciding to buy ticket or not. Fill out
the flow chart of "Ticket checking by ticket inspectors (2)", see Figure 4.38.

Start

Ticket inspector asks
for the height

Enter the height

Height<120cm?

Height<150cm?

End

Figure 4.38
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3. Script planning

Sprite Task description Block

1. Ticket inspector ; ) .
. when clicked EE N What's your name? RERTRVETS
asks for height.

2. Enter the height and
set the entered value
as the answer.

answer

=

3. Judge if the student
needs to buy a ticket
based on the answer.

®-O
®-O
say for o seconds

x Processing zone

//"'Add £S] 01 €1 (=1 RN

: (1) Add sprite "City Bus", delete "Sprite 1” in Sprite.

: (2) Add and set sprite "Abby". Add sprite "Abby", set its size as 60; adjust
, the sprite position on Stage (refer to "Ticket checking by ticket inspectors
I (1)" taught on the second class).

\

Write sprite
i serint N
Step 1. Ticket inspector asks for height. Program to ask for student's
height in the Coding Area of sprite "Abby", see Figure 4.39.

=5 &8 Please enter your height. JF=llRVE] S

I
1
|
1
1
: when clicked
1
1
1
|
1 Figure 4.39

S o e e e e e e e e R M e e mmm M e e mmm M e e Mmm e e e G e e e e e
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Write sprite
,° script
/
Step 2. Judge if the student needs to buy a ticket based on the answer,

see Figure 4.40.

answer < 0 or answer =
2\ You can take the bus for free W) e seconds

answer < answer = @

S\ You need to buy a half-price ticket Wi o seconds

else

SEV You need to buy a full price ticket Wil e seconds

Figure 4.40

Step 3. Integrate program. See Figure 4.41 for the program for ticket
checking by ticket inspectors (2).

when clicked

=8 Please enter your height. FEllRVET
it answer < 0 or answer = Q
L%\ You can take the bus for free By o seconds

else

answer < @ or answer = @
CEV Yol need to buy a half-price ticket Biig o seconds

else

L=\ Yol need to buy a full price ticket Biel) o seconds

\ Figure 4.41

ﬁ Innovation Park
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Modify the program "Ticket checking by ticket inspectors (2)", try to use
"if..., then..." and "if..., then...else..." to finish the task "Ticket checking by
ticket inspectors (2)".

< s >

Content Result
| know the nested branch structure. PAGAGAGAGAS
I've learned building of nested branch structure. PAGAGA G A ¢

I've finished the task "Ticket checking by ticket

inspectors (2)". PAQAGASASA
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-- Awonderful circus show

John's new shopping center was completed as scheduled, and then John
invited the famous circus to do a grand opening show. It was a wonderful show;
there were Drums Conga by monkey and magic show elephant changing color,
and the most fascinating one was Dog Maze. Everyone was fascinated by the
animals, but John was curious that how did they communicate with each other
and with the magician on stage?

Mr. Lee told John that in our daily life, humans can communicate with each
other or with animals by language, body actions and even facial expression.
We can regard the specific contents communicated by above ways as a
message, and after receiving the message, the other side will give
corresponding response.

Then in program design, how to deliver messages between sprites, between
sprite and device and between devices? How does the sprite sense the
environment during programming?

In this chapter, let's learn about message instruction and sensing instruction.

Learning objectives

13 Learn how to broadcast and receive messages
and sensing instructions as well as other related blocks.

1y Experience to deliver messages and sense environment by
programming, to sense the charm of computer programming.




-- Monkey drumming and elephant changing color

The monkey drummed and the Mr. Lee told me right now that
elephant changed color as they the dialogue between animals
understand the instruction, amazing! and what the magician said to

the elephant are actually the
message.

Message is an independent communication content delivered from the sender
to a or more object (s). And the process delivering messages is also called
message broadcasting. After broadcasting the message, the receiver will give
different responses.

In the above example, broadcasting that “Monkey begins to drum” is namely a
message, and all of the people on and off the stage and at front stage and
behind the scenes can receive the message, but only the monkey will begin to
drum after receiving it. Even then the elephant received the message, it will not
perform changing color.

So, what'’s the message in program design?

In program design, message is a notice that can be received by all sprites on
Stage. After receiving the message, the sprite (or device) will give
corresponding responses and take actions.

121



In DobotBlock, we use "Broadcast message 1" and "Broadcast message 1 and
wait" to broadcast messages, see Figure 5.1.

o e+

e resoe - st

Figure 5.1

In DobotBlock, click Events module, drag "Broadcast message 1" or
"Broadcast message 1 and wait" to Coding Area, click the inverted triangle
symbol on the right of the block and then click "New message" in the pull-down
menu. Then enter message name in the pop-up dialog box and click OK to
create new message. Create new message with "Broadcast message 1", see

Figure 5.2.
(1) Click this inverted triangle
3 2 Click “New message”
=

New message name:

| L » (3 Enter a new message name

Cancel n_; 4) Click “OK”

Figure 5.2
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"Broadcast message 1" is very similar to "Broadcast message 1 and wait", but
the former will run program next immediately after broadcasting. The latter will,

after the broadcasting, run program next until running of all scripts receiving
the message.

For instance in the magic show elephant changing color, the program running
sequence is different when different message broadcasting blocks are used,
see Figure 5.3.

' After broadcasting "Change
B F color”, the elephant changing
o ( v | color and the saying "The color of

the elephant is changing."

VA The color of the elephant is changing. Rielg o seconds happen at the same time

o After broadcasting "Change

7

color”, the elephant changes

- - ‘ color before "The color of the

elephant has changed.” is spoke
=2\l The color of the elephant has changed. Rlg o seconds

out.

Figure 5.3

In DobotBlock, we use "When | receive message 1" to receive message, see
Figure 5.4; the sprite (or device) that has received the message will give
response and take actions as needed.

o N A
y ™ o

|

- ‘

Figure 5.4

In DobotBlock, click Events module, drag "When | receive message 1" to
Coding Area, click the inverted triangle symbol on the right of the block and

then receive the message to be received in the pull-down menu, see Figure
5.5.
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when | receive messagel =

Figure 5.5

Taking the magic show elephant changing color as the example again, after
broadcasting "Change color", the sprite elephant will receive the message and
then change its color for 10 times, see Figure 5.6.

when | receive Change color v

repeat o

Figure 5.6
Let's doit
< Run the program "Magic Show", observe the change to sprite on the
stage.

<~ After running the program, substitute the "Broadcast message 1"
with "Broadcast message 1 and wait" and then run the program
again.

Jo

Circus show: monkey makes opening introduction and then drums. After the
show, monkey introduces the next show, namely dinosaur's dance.
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There are three sprites in the circus show: monkey, drums conga and dinosaur.
See Figure 5.7 for the action analysis of each of them, and see Figure 5.8 for
the process of the circus show.

1. Opening introduction
Monkey 2. Broadcast “Begin to drum”, then begin to drum.

3. Introduce the next show, then hide.

1. Receive message “Begin to drum™, then change the costumes.

Circus Show Drums
Conga 2. Recerve message “Begin to dance™, then hide.
1. Hide
Dinosaur 2. Receive message “DBegin to dance”, then show.
3. Begin to dance
Figure 5.7

Start

Monkey makes the

opening introduction.

Monkey begins
to drum.

Monkey introduces
the next show.

Dhinosaur begins to
dance.

End

Figure 5.8
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Sprite Task description Block

1. Monkey makes
. . . when clicked Hellol i S ds
opening introduction. : M
2. Broadcast "Begin to repeat €Y w
=4

drum™ and then begin to
drum.

3. Introduce the next ar QD) or @ soconcs M
show and then hide.
=1
1. Receive message :
"Begintodrum"andthen

change the costumes and
repeat @ w start sound High Conga +
F

start sound.

2. Receive message
"Begin to dance" and then when | receive message1 ¥
hide.

1. Hide before receiving
message "Begin to
dance".

2. Receive message
"Beginto dance"andthen | -
show.

dinosaur begins to dance. | 7 o w
7

3. Start sound, and
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Step 1. Add stage backdrop, see Figure 5.9 for the steps.

) Click “Sprite”

show @ ~=ga

Sprite  Magician

X 0 Size 100 Backdrops1

Y 0 Direction 90

Choose a Backdrop

(3 Click “Music”
@ Click “Spotlight” <—-_
Concert Spotlight Theater Theater 2
Figure 5.9

Step 2. Delete the default backdrop. Delete backdrop 1 on the page of
Backdrops, see Figure 5.10.

1) Click “Backdrops” - @ Sounds
@ Click backdrop1 then | O e oacuaonn <
click the delete button e
ﬂﬂﬂﬂﬂﬂ a 5 B o T
Figure 5.10
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Step 3: Add sprite. Add sprites "Monkey", "Drums Conga" and
"Dinosaur5" in Sprite, delete the default sprite, see Figure 5.11 for the
position of sprites on the stage.

Figure 5.11 Position of Sprites on Stage.

Step 4. Delete costumes. Monkey needs only two costumes during
drumming: handing up and waving hand downward; delete the third
costume of monkey, see Figure 5.12.

0
L Stage
A Click “Monkey” " show [0 &
Monkey TR
)
Sprite \\LMonkey 4 ﬁ
X A Size 100 Backdrops1
Y -42 Direction 90
@ Click “Costumes™ = coto  Sounds
. ,“u 5 i » Y
(» B8
3 Click the third Y
costume then click g
the delete button & T d, P
/ 0 52
) ’ I

Figure 5.12
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Write sprite
script

Step 1. Write the script of monkey.
Monkey makes opening introduction before its show, see Figure 5.13.

when clicked

CEVA The circus show now begins . Bely e seconds
=V Now, | will perform drumming. Bl o seconds

Figure 5.13 Opening Introduction

After broadcasting "Begin to drum”, then monkey begins to drum, see
Figure 5.14.

broadcast Begin to drum =

repeat @

next costume

wait o seconds

Figure 5.14

Introduce the next show, and then hide, see Figure 5.15.

EEVN  Mext, let's welcome the dinosaur to perform dancing. By e seconds

broadcast Begin to dance + | and wait

Figure 5.15
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Integrate code. After the opening introduction by monkey, the program
broadcasts, and monkey begins to drum. After the performance, monkey
introduces the next show and then hide, see Figure 5.16.

="l The circus show now begins . BT o seconds
CEIT MNow, | will perform drumming. B o seconds

broadcast Begin to drum

repeat @

next costume

broadcast Begin to dance +  and wait

Figure 5.16
Step 2. Write script of Drums Conga.

Receive message "Begin to drum" and then change the costumes and
start sound, see Figure 5.17.

when | receive Begin to drum »

repeat @

next costume

start sound High Conga »

wait @ seconds

Figure 5.17
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After receiving the message "Begin to dance", the "Drums Conga" then
hides, see Figure 5.18.

.—
b

\

|

ﬂ I

|

Figure 5.18
Step 3. Write script of dinosaur.

Click Sprite and sprite "Dinosaur5", and then begin to write script of
dinosaur.

Dinosaur hides before receiving message "Begin to dance". After
receiving the message "Begin to dance", Dinosaur then shows and
begins to dance, see Figure 5.19.

.3
'\2_5/}

i .y next costume
¥ .S |
‘ F ‘ { 0.2 )
- |
<
- ——=

Figure 5.19

Modify the video of "circus show": there are two shows in the original
program. Now we need to add another one "poetry reading"; choose sprite
"Starfish" to read poems on its own decision.
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[
Content Result

Now | know what’s message. PAQAREQAGAS
I've learned the block "broadcasting of PAQAGAGAGAS
message" and its use.

I've learned the block "receiving of message” PAQAGA G A e
and its use.

I've finished "circus show". PAQAGA 9%k gke
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-- Maze Escape

The dog is so

awesome that no

matter where you put Indeed, the dog senses the
him in the maze, it can environment by "touching” and
always get out! then gives response; it is

important for sprite interaction in
program design!

Let's repeat the thrilling and exciting process by programming!

After start of the performance, we need to set Dog at a corner of the maze.
When setting the sprite, we need to move mouse to the position of the sprite,
mouse down the left key and drag the sprite to the designated place, and then
release the left key of mouse.

We can find "Mouse down?” from Sensing module in software block area, see
Figure 5.20.

mouse down?

Figure 5.20

Choose the position in maze, mouse down, and then the Dog will be set at the
position mouse-down; see Figure 5.21 for some programs.
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mouse down? then

go to mouse-pointer =

Figure 5.21

After setting Dog, we can command the Dog to begin to navigate the maze by
up arrow, down arrow, left arrow and right arrow. We can find “Key (space)
pressed?” from Sensing module in software block area. Click the white
inverted triangle symbol, and then we can see several options, see Figure
5.22.

key space - pressed?

space
up arrow

down arrow
right arrow

left arrow

any

Figure 5.22

Part of the program for dog walking is shown in figure 5.23.
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key leftarrow v pressed? i key rightarrow * pressed?

set rotation style left-right = set rotation style left-right +

point in direction @ point in direction @
move o steps move o steps

Figure 5.23

How to keep Dog from getting through black wall in maze.

We can find "Touching color ()?" block from Sensing module in software block
area. Click the elliptical position on right of the block, and then we can choose
the color, saturation and brightness, see Figure 5.24.

touching color O ?

Color 28
Saturation TG

Erightness 21

-
<

Figure 5.24

If Dog attempts to get through black wall, he will wait for 1s and then move
back for 2 steps, see Figure 5.25.

if touching color i/j ?  then

walit o seconds

Figure 5.25
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When controlling Dog to touch the exit, the Dog arrives at the Victory Gate. We
can find "Touching (mouse-pointer)?" from the sensing block in software block
area, click the white inverted triangle symbol, then we can see two basic
options "mouse-pointer” and "edge". When adding new sprite on stage, the
block will add the option of new sprite automatically, see Figure 5.26.

. Motion Sensing
o [CE==D)
touching color | ?
. Sound —
color | ) is touching 'r_) ?
() Events
@ control touching mouse-pointer » 2
. Sensing
mouse-pointer
. Operators
edge
Sprite1
. My Blocks mouse down?

Figure 5.26

In the example above, some program for arriving at Victory Gate is shown in
Figure 5.27.

touching Victory Gate » ? _ then

broadcast Reach victory gate + and wait

SV Congratulations! You winl il o seconds

stop all =

Figure 5.27

Let's do it
< Run the program "Dog Maze.sb3".
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Shark eating fish: there are different kinds of fishes in the vast sea, and when a
shark meets a fish, the shark will eat the fish. Count the number of fish eaten
by shark within given time.

We can divide the game into three parts: number of fish eaten, game time and
sprite control. See Figure 5.28 for task analysis of shark eating fish.

1. Create variable "Number of fish
eaten" and count the number.

Number
of fish
eaten (1) Shark eats fish
2. Shark
meets with
fish
(2) Number of fish eaten
increases
1. Create variable "Time" and set the variable "Time"
as 0.
Shark Set
eating fish Time
2. Every second, the time increases
by 1; when the time is 60s, the game
ends.
1. Control the motion direction of
Shark shark with Direction key.
Sprite
Control
(1) Show randomly every 2s.
2. Fish
(2) Fish moves in stage, and will
hide when meeting a shark.
Figure 5.28

See Figure 5.29 for flow chart of shark eating fish.
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Start

Set the total time
of the game.

No Game time=total

time?

Yes

Control the direction
of Shark

Fish shows in the
stage

Shark eats Fish if
touching it

Fish hide if
touching Shark

Number of Fish
eaten increases by 1

Every second, the
time increases by 1

End

Figure 5.29
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3. Script planning

Sprite Task description Block

1. Count number
of fish eaten.
o

2. Set the time E say () for @) seconds

ey @

motion direction
of shark with

DireCtion key set rotation style left-right »

R =D

1. Show at
random position
of stage every 2s.
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when clicked

. set rotation style  left-right « if on edge, bounce
2. Fish moves

around stage.

Fish hides when
meeting a shark. E

touching mouse-pointer » 2 M




X

Step 1. Add backdrop "Underwater 1" and delete the default backdrop.

Step 2: Add sprite. Add sprite "Shark 2" and "Fish" in Sprite, and then
delete the default sprite; change the size of sprite "Fish" into 60, see
Figure 5.30 for stage and sprites on the stage.

Device

- B = =
Shark 2
Sprite  Fish -
3.9 :
I X 88 Size &0 Backdrops2
Y 13 Direction 102

Figure 5.30
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Click "Variable" module and "Set up a variable", enter variable name
"Number of fish eaten" and click OK. Create variable "Time" with the
same method, see Figure 5.31 for the two variables.

Number of fish eaten

2 (1)

Figure 5.31

Step 1. Write the script of shark.

Number of fish eaten. Create variable "Number of fish eaten" to count
the number of fish eaten by shark. The variable "Number of fish eaten"
will increase by 1 each time after shark eats a fish, see Figure 5.32.

set Number of fish eaten + to o

forever
if touching Fish + 7 _ then

next costume

change MNumber of fish eaten v by o

Figure 5.32
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Write sprite
script

——

Set the time. Create variable "Time" to count the game time. It is only
60s for each game. When the game time is used out, Shark will say the
total number of fish eaten, and then stop all scripts, see Figure 5.33.

when clicked

set  Time = to o
repeat until Time = @

wait o seconds
change Time = by o

say  join @ELENEEEEICHE  join  Mumber of fish eaten @ for o seconds

stop all »

Figure 5.33

Control the motion direction of shark. Shark can move up and down and
left and right. We can control the motion direction of shark with Direction
key, see Figure 5.34.

when uparrow v  key pressed when down arrow v key pressed
point in direction o point in direction @
move @ steps move @ steps

when right arrow = key pressed when leftarrow - key pressed

set rotation style left-right - set rotation style  left-right =

int in direction @ S . .
[ point in direction @
move @ steps
move @ steps
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-~ = Writespritescript ' == == == == == = = == == == == == ==~ ~

Step 2. Click sprite "Fish", and then begin to write script of fish.
To make fish show on the stage all the time, we set it to show every 2s,
see Figure 5.35.

Figure 5.35

Fish moves on stage and hides when meeting with a shark, see Figure
5.36.

when  clicked

forever

set rotation style  left-nght «

move m steps

if on edge, bounce

if touching Shark2 « ? _then

Figure 5.36
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Modify the game shark eating fish: add an effect that shark will get large
each time after eating a fish; the more shark eats, the larger it will be.
Boys and girls, lets' challenge to see who has the largest shark.

<a’

Content Result
| know the four sensing blocks. PAQAGAGAG A
I've learned how to use the four sensing Pe S e Fede
blocks.
I've finished "shark eats fish". PAGAGASA Q¢
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Chapter 6

Comprehensive Project

-- A new medical project in the town

With the development of technology, self-service rises, and people change
their way of shopping. There are already many self-service systems in John's
smart supermarket. In order to provide more convenient medical services to
residents around, John wants to add an auto medicine vending system next to
his supermarket.

In the field of medicine circulation, the auto medicine vending system is quick,
convenient and intelligent, allowing people to buy the medicines they need at
any time of the day. So in this chapter, let's comprehensively apply what we’ve
learned about programming to build an auto medicine vending system.

+«

13 Design the interactive interface of an auto
medicine vending system to cultivate
aesthetic consciousness and design ability

1 Write the program of an auto medicine
vending system to improve programming
ability

13 Optimize the auto medicine vending system
and develop engineering thinking

Learning objectives




Auto Medicine Vending
System
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K
I I=[ Let's discuss it [

< Boys and girls, have you ever seen an auto vending system?
: Figure 6.1 shows an auto vending system in our life. Have a
I look about it, and let’s think what menu interfaces will you need '
| to design on the auto vending system? What interactive |
: functions will you need to realize through the program? How to |
control the robot to take the corresponding medicines |
automatically? :

' VENDING

p Research Office

1. Task release

Design and complete an auto medicine vending system with software
interaction and robot control.

Requirements: For the software interaction part, users can click a button to
enter the pharmacy, choose medicines, and delete those chose by mistake.
The program will show the Total Price and Medicine List on Purchase Interface
during purchasing, and then come to the End Interface after purchase. There
are Start Interface, Purchase Interface and End Interface on the software
interaction interface, see Figure 6.2.
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Start Interface Purchase Interface End Interface

Medici List ————,
edicine LIS Cold M'dlun: —
@ Auto Medicine Vending 2
— : $5 $2 \Qj:‘!j/
@ lﬁ l” ]- I = ‘ ———— —
et edache Medicine
i) €& v
(ARY) o fenome $4 $3 Thank you for coming,
u o welcome next time.
Figure 6.2

As for the robot control part, the robot takes medicine according to the
"Medicine List", and then puts them in the Laydown Area. See Figure 6.3 for
position of device.

— =

Figure 6.3
2. Task analysis

There are six steps to build an auto medicine vending system, and see Figure
6.4 for the overall task flow.

Design Program “Start Program “Purchase
Start backdrop I Interface™ Interface™
Run and test “Auto Program “Auto Medicine Program “End
End Medicine Vending System” ‘ Taking” Program Interface™
Figure 6.4

Step 1. Design backdrop. Design "Backdrop of Start Interface”, "Backdrop of Purchase
Interface" and "Backdrop of End Interface" respectively, see Figure 6.5.
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Backdrop of “Start Interface” Backdrop of “Purchase Interface” Backdrop of “End Interface”

=z

Thank you for coming,
welcome next time.

@ Auto Medicine Vending

() [ (=] [o=]

m
we 4

=
=

$5

[~=

$2
$3

Figure 6.5

Step 2. Program "Start Interface". Analyze tasks of each sprite in the "Start
Interface" and program for each one. See Figure 6.6 for the work flow chart of
"Start Interface".

Switch to “Start
Interface™

Make variables
and a list

Sprite “Enter the
Pharmacy” shows

Switch to “Purchase Click sprite “Enter The rest sprites
Interface™ the Pharmacy™ hide
Hide sprite “Enter Broadcast “Enter
——
the Pharmacy™ the pharmacy™ End
Figure 6.6

! I
: @ Let's do it :

< Refer to the work flow chart of "Start Interface", and analyze and
draw the work flow chart of "Purchase Interface"”, "End Interface"
and "Auto Medicine Taking". I
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3. Script planning

Sprite and
device

Task description

when clicked go to x:

switch backdrop to  Start Interface =

hide variable Total Price =

1. Initialize Start

Interface.
set Total Price =+ to o
hide list Medicine List =
delete all of Medicine List »
when this sprite clicked m
2. Switch to
Purchase broadcast Enter the pharmacy
Interface and
hide, show itch backdrop to  Purchase Interf;
. w
variables and a switch backdrop to urchase Interface
list, and then

broadcast "Enter
the pharmacy”.

show variable Total Price =

show list Medicine List »

1. Hide Start
Interface.

2. When | receive when | receive  Enter the pharmacy »
"Enter the
pharmacy", show
at the designated
place.
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Sprite and

device

Task description

3. When clicked,
broadcast
"Choose
medicine".

when this sprite clicked

broadcast Choose medicine

4. When | receive

when | receive Pay the bill = M

"Pay the bill",

hide. stop other scripts in sprite ¥
1. Hide Start

Interface

2. Show at the
designated place
after receiving the
message "Enter
the pharmacy"

when | receive  Enter the pharmacy «

3. When clicked,
delete the last
item of Medicine
List.

when this sprite clicked

delete . of Medicine List =

set Total Price * to o

=
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Sprite and

device

Task description

4. When | receive

"Pay the bill", when | receive Pay the bill »
hide.
ol e 1. Hide Start
Interface
A=A

Headache
Medicine

7”

sBixzZE
Anti-fever

Medicine

2. Show at the
designated place
after receiving the
message "Enter
the pharmacy"

when | receive Enter the pharmacy =

s gy A
Anti-Inflammatory
Medicine

3. When | receive
"Choose
medicine”, click
the sprite
medicine, the
sprite medicine
will change color
effect. Change
the Total Price
according to the
medicine price
and add the
medicine to
Medicine List.

when | receive Choose medicine =

I

touching mouse-pointer v ?

mouse down?

add @) 10 Medicine List ~
change Total Price »

clear graphic effects |l change color » effect by .

4. When | receive
"Pay the bill",
hide, and stop
calculating the
price.

when | receive Pay the bill =

stop other scripts in sprite »

1. Hide Start
Interface
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Sprite and

device

Task description

2. Show at the
designated place
after receiving the
message "Enter
the pharmacy"

when | receive Enter the pharmacy =

i @ v @

3. When clicked,
broadcast "Pay
the bill", switch
backdrop to End
Interface, and
hide sprites,
variables and list.

when this sprite clicked

broadcast Pay the bill «

switch backdrop to  Purchase Interface

hide variable Total Price »

hide list Medicine List =

1. Initialization

mim

/3. SetMotion Ratio Velocity (@) %

[‘)—v
%]
o
[
[=]
3
-
=
i)
(7=
=
3
3
E
El

2. ldentify the
name of the first
item in "Medicine
List", take the
corresponding
medicine and put
it in Laydown
Area.

J:.’; Relative Move AX . mm AY . mm A7 . mm AR . «

Jl‘. Goto X . Y . Z . R . Move Type Straight Line +

delete (@) of Medicine List + item (@) of Medicine List =

3. Delete the first
item in Medicine
List

delete o of Medicine List »
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x Processing zone

_ - Design interface
s backdropn -

~
N\
/
7’

Design "Backdrop of Start Interface”, "Backdrop of Purchase
Interface” and "Backdrop of End Interface" respectively, see Figure
6.5. Find the design elements in "Graphical Programming and Robots
\ Chapter 4" and design three interface backdrops; the design
elements are shown in Figure 6.7.

- e —
Cold Medicine Headache Medicine
- Anti-fever A"*'I"hmm

Medicine
- ,, S -

- o o o o e e e o e e e e e e e e e

-~ Addsprite —- - e e - -

s N

1/ Find 8 sprite files of “Enter the Pharmacy", "Cold Medicine",
"Anti-inflammatory Medicine", "Anti-fever Medicine", "Headache
Medicine", "Choose Medicine", "Delete Medicine" and "Pay the Bill” in
"Graphical Programming and Robots \ Chapter 4", (See Figure 6.8 for
the 8 sprites), import them into Sprite, and delete the default sprite
"Sprite 1”.

Choose
N

Pl [Paythe Bl

e
Cold Medicine Headache Medicine

"

‘f

”
—— o e o e e e o e e e o =

\ Figure 6.8

T o o e e e e e e e e e M e e M M e e R M e mmm M e e e e
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~Writespritescript === === = —m e e e e e e e - == = -~
7

Step 1. Program for all sprites in the Start Interface.
Switch the stage backdrop to the backdrop of “Start Interface”, set the
sprite "Enter the Pharmacy" to show and the rest sprites to hide.
Create and initialize variables "Total Price” and "Medicine List" in the
script of sprite "Enter the Pharmacy", see Figure 6.9. When sprite
"Enter the Pharmacy" is clicked, enter "Purchase Interface” and hide
sprite "Enter the Pharmacy", see Figure 6.10. Now boys and girls,
program for rest sprites on "Start Interface" by yourselves according to
task analysis and script planning.

go to x: o y: @

switch backdrop to  Start Interface »

set  Total Price v to o

hide variable Total Price =

delete all of Medicine List =

hide list Medicine List =

Figure 6.9

when this sprite clicked

broadcast Enter the pharmacy »

switch backdrop to Purchase Interface

show variable Total Price =

show list Medicine List »

Figure 6.10
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- “Write spritesCript = = = = = = = = = = = = — e — - — - —— = -

Step 2. Program for all sprites on "Purchase Interface".

We can see there are sprites of four medicines, "Cold Medicine",
"Anti-Inflammatory Medicine", "Anti-fever Medicine" and "Headache
Medicine", and sprites "Choose Medicine", "Delete Medicine", "Pay the
Bill' as well as variable "Total Price" and "Medicine List" on the
"Purchase Interface”. Put corresponding medicines in the
corresponding position of "Purchase Interface" and show. Click sprite
"Choose Medicine" to start choosing medicines. When we click sprites
of corresponding medicines, the Total Price and Medicine List will
change accordingly. Click sprite "Delete Medicine", then we can delete
medicines on the Medicine List. Click and broadcast "Pay the bill", all
sprites will hide after receiving the message "Pay the bill", and the
backdrop will switch to the "End Interface". Here we take the cold
medicine program on "Purchase Interface" as an example, see Figure
6.11.

when | receive Choose medicine «

touching mouse-pointer «+ 2 _ then
change color » effect by @
wait m seconds
clear graphic effects

it mouse down?  then

change Total Price » by @

add QeI EMELER to  Medicine List »

Figure 6.11

o e e e e e o e e R mmm M e M Mmm M e M Mmm M e Mmm Mmm M e Rmm M e e
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We can program for other medicine sprites with the same ideas.
However, it is important to note that different medicines have different
prices. After choosing a medicine, the variable "Total Price” will
increase by the amount of the medicine, and also the program will add
an element the same as the medicine name to "Medicine List". So let's
program for other medicines referring to the "Cold Medicine" program.

Step 3. Program for all sprites on "End Interface".

Switch the stage backdrop to the backdrop of "End Interface", hide all
sprites, stop other scripts of sprite medicine, and hide variables and list.
The program for sprite "Cold Medicine” on "Purchase Interface" is
shown in Figure 6.12. Now boys and girls, please program for rest
sprites on "End Interface"” according to task analysis and script
planning.

Figure 6.12
Step 4. Program for Auto Medicine Taking.

The key in the program of "Auto Medicine Taking" is to identify each
item in the "Medicine List", and then take the medicine according to the
"Medicine List", see Figure 6.13 for the program. Boys and girls, lets'
debug and improve the program.

S o o e e e e e e e e M e e M M e G M M e R M M e e e e e -
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,,—Writespritescript.________________________

when | receive  $&Bk ~

j-\b Set Jump Height @ mm zLimit @ mm

-4\_ Set Motion Ratio Velocity @ %

item ° of Medicine List v Sl Anti-Fever Medicine then

SucionCup ON »

wpToX @ v@P: @ r @ Fill with the position of anti-fever medicine
wp X @ @)@ r @@ Fill with the position of the placement

Suction Cup OFF +

Relative Move aX o mm aY o mm &Z @ mm AR o >

item ° of Medicine List » el Headache Medicine then

SuctionCup ON =
Jump To X . . Z . R . Fill with the position of headache medicine
wp X @ @)@ r @ Fill with the position of the placement

Suction Cup OFF »

Relative Move aX o mm AY o mm aZ @ mm AR o -
N 1 RUETEETIRAEY Cold Medicine JBR

SuctionCup ON =

Jump To X . Y . Z . R . Fill with the position of cold medicine
Jump To X . . z . R . Fill with the position of the placement

Suction Cup OFF »

Relative Move aX o mm AY o mm &Z @ mm AR ° -
flem a P T T IR Anti-inflammatory Medicine D 1

SuctionCup ON +
Jump To X . % . z . R . Fill with the position of anti-inflammatory medicine

wp X @) @)@ r @ Fill with the position of the placement

Suction Cup OFF »

Relative Move aX ° mm AY o mm AZ @ mm A o 2
delete o of Medicine List »

7

Figure 6.13

7

/
/
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Capacity
promotion

I R R R e e e e e e e e e e e

1. Run the program of "Auto medicine vending system”, discuss ',
about its optimization in groups, record and then fill in Table 6.1.

Table 6.1 Record of Optimization Scheme I

Optimization I

1D Scheme

2. Discuss about the scheme optimization steps, and record them
by flow chart. '

3. Write the program for optimization scheme. !

B o w mmm n o h mEm s s R mmm A EEm R M N EEm R M N s R M N MmN Mmm R MmN M R M 8 M R M 8 mm h mmm o mm n mm w

o QO o .
% Let's share and
summarize
T —

Show the group scheme to your teachers and classmates in groups,
and share your experience learned from this chapter.
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" Self-Assessment

Content Result
I've designed the interactive interface of an
auto medicine vending system. WRRWW
I've realized the communication between
computer and robot. WO
I’'ve wrote the program "Auto medicine vending
o Fedeve et
I’'ve optimized the project "Auto medicine Se e e s e

vending system".
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