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1. Insert, Delete, Copy and Paste Command Buttons
1-1. Insert a command button

/

1. Select a command you want to use from the command
button list and select by clicking on it with your mouse

() Main - [ NewFile-01]

Infinite Loop

)
B Grhile

ABC 001
o

In this example, the motor command was selected from the command button list and inserted into the

if while
2. Select the position in your program where you want to
insert your command and click your mouse there
else if for
3. Your new command will be added into your program, and
els e break a small dialogue window opens up to set the conditions
-—
v' : -
001 Infinite/Loop |
002 v |
003 Motor Control
— 1% +10% | +10% 1% Cancel
L: 50% fd R: 50% [d
-1% | -10% | -10% -1%
Comment I

program by clicking on the “end while” button.




1-2. Delete a command button

F

ha-Xplorer [ Ver.20171031 ] - [Main - [ NewFile-01]]
Window (W) Options (0) Help (H)

& Build

001

Wait: 1.0 Sec -

Main - [ NewFile-01]

001

002

Infinite LOOp | Save

C:\Daisen\C-Style

Download ‘ 3ens Monitor

L: 50% R: 50%

Infinite Loop ’

003

L: 50% R: 50%
L: -50% R:-50% 003 X Wait: 1.0 Sec

L:-50% R:-50%

L: 50% R: 50% s X | Wait: 1.0 Sec

L: 50% R: 50%

X
05 M | wait: 1.0 Sec i
X

Wait: 1.0 Sec

""s  Edit Menu

Change Condition (G)

Cut (X)

Copy (C)

Confirm
Paste (V)

Delete (D) ‘—\>
. l} Delete OK?

Clear Copy Buffer (B)

Cancel (A)

1. Click your mouse on the command button on the left side of the command line you want to delete. A
popup menu appears. Click your mouse on “delete”

2. A confirmation window pops up. Click your mouse on “Yes”, and the command line will be deleted
from your program.

The popup menu also lets you do other things by clicking on the “Cut”, “Copy” or “Paste” buttons.
When you select the “while”, “for” or “if” command button, all other command until “end while”, “end
for” or “end if” will also be deleted (or cut, copied or pasted)




1-3. Copy and paste command buttons

001
002 | GREEN : on

Edit Menu

Infinite Loop |

003

i Change Condition (G)

005 Cut (X)

Ly

006

007

Delete (D)

|
|
A Cory (Q) |
|
|
|

cancel (8)

To copy a command or section of code,
click your mouse on the command
button on the left side of the line, then
select “copy” from the pop-up menu.

To paste the command or code you copied,
click on the command button where you
want to insert the code, and select “paste”
from the pop-up menu. The code will be
inserted.

001 Infinite Loop |
002 (Gif ) | GREEN:on |
003 Ca] |GREEN:off |
004
005 | GREEN : on |
006

Edit Menu

| change condition |

| o |

oo |

Paste (V)
| oo |
Clear Copy Buffer (B)

‘

P:7/7 Unsaved

001
002 (Gt ) | GREEN:on |

003 (] | GREEN : off |
004

s | GREEN : on |

006 em‘l"
007 GREEN : on |

008 () | GREEN : off |
010 | GREEN : on |

Infinite Loop ‘

iy

P:11/12 Unsaved

If you copy several times, the newly copied
code will be added behind the code copied
first, and when you paste it, all of it will be
inserted. “Cut” works the same way. If you
don’t need the code any more which you have
collected by copying and cutting, select
“refresh buffer” from the pop-up menu.




2. Explanation of the Command Buttons

2-1. Command button list

Standard command button list

Motor control button

Wait time button

LED light control

Conditional button

Additional condition button

Conditional catch-all button

3| | @

=]
[—]

e——
BC|l«—— Variable button

/ Conditional loop button

41 Loop break button

Timer start button

Fixed loop button

@ Additional command buttons are available in “Advanced Mode”, as explained in chapter 3.

Command buttons list in “Advanced Mode

C-code button

/

Advanced motor control button

Simple motor control button

Connection in/out control button

e

.

. ouT ucl.és)s |

if || |while|| |Smme —

[elseif for [[S_%T;.@] —
else || [break :‘Petun":

7 segment LED display button

4/6 motor control button

LCD display button

Sonar sensor button

Servo motor control button

Skip and continue loop button

Sub-program button

Sub program termination button




2-2 Motor control

The motor control button sets the motor rotation speed. Therefore, it controls the direction and speed
how the robot moves. (L: left motor; R: right motor)

001

’ ‘ Speed + 10 button

Mator Control /
+1% +10% +10% +1%+Ca\ncel\ Speed + 1 button
e
L: 50% RaMk IR 50% B

ﬂ, ~10% i i,‘ oK Speed -1 button

Comment | Speed -10 button

Clicking on this button

1~ 100 means moving forward. will change the direction

-1~ -100 means moving backwards.
0 means the motor stops.

Setting different signs +/- for left and right means the robot will rotate.

Clicking the motor button in the middle several times lets you easily program the robot’s movement. It
will change the robot’s motion from going forward to stop to rotate left to rotate right. After setting
speed of the right and left motor, click “OK”.

If you adjust either the right or left rotation speed and then click the motor button in the middle, then
the other side’s rotation speed will be set to the same value.

001 "HE]‘ ‘ ‘ Motor Contraol

Motor Contral +1%

1% Cancel

+10%
+10% ﬁ‘ Cancel
3 _ R_0% [
—1% | 10 | -10% ‘1' i -10% —10% 1% oK

Comment |

Comment |

Motor Control Motor Control

2‘ Cancel o
o R: —50% M

il -10% -10% i, 0K ﬁ, -10% -10% i, OK

Commentl Commentl

Cancel

+10% +10%

+1%

Use the speed change buttons to set the forward or backward speed for each motor.
In addition, you can open the pull-down menu for the speed setting field and set it to a program
variable, A-Z. Chapter 2.6 will explain how to work with variables.



2-3 Wait time

G5y

" X | |

Wait Time

X +10s| ol
[ 1.0 Soc NI

ET T |

+01s Cancel

Comment | Wait Time

X Cancel
Often, you want your robot to continue doing one
thing for some time. In that case, you can make
the program wait a while by setting a wait timer.
Wait timer can wait for up to 60 seconds, in 0.1 OK
second steps.

If you set the wait time to the value of a program Comment |/ (V7S
variable, the program will read the variable as )

milliseconds, so 1000 is one means 1 second. For
example, program shown in the last picture sets A
to 1500 milliseconds and then waits for 1.5
seconds.

001 A = 1500
002 E

Wait Time
Cancel
X +10s | +1s +0.1s
-10s | -1 | -01s OK
Comment |

With the wait time button, you can easily program the robot to keep doing the same thing for some
time, but during that wait time, you cannot control the robot with other command buttons, for example
to react to sensor signals. If you want the robot to be responsive while doing something, seta up a
timeranda “ " loop as explained in the following sections of this chapter.



2-4 LED control

Select the LED you would like to
program and click on it repeatedly
to turn it on, off or make it blink.
Then, click “OK”.

LED-L and LED-R are the LEDs on the right and left side
on the sensor board




2-5 Timer start

001

001

Timer Start
Cancel
Timer2 OK
Timer3
ClTimer4

L: 50% R: 50%

002

Timerl: Start //Start

003

Timer2: Start //Start

004

while

e e

Timerl < 1.0 Sec

005

006

007

0og

009

010

011

012

013

014

015

Timer2 > 0.1 Sec

Timer2: Start //Start

f RED : off

RED : on

The timer start button serves to start a
clock, so that your program can know how
long something has been going on. For
example, you can program to move in a
certain direction for one second, but at the
same time check the eye sensors and make
sure the robot does not bump into
obstacles during second.

There are 4 timers which you can set to
measure the time of different actions.

A timer works like pressing the start button
on a stop watch. It will continue running
until your program resets the timer.

Program example using timers —
try this with your robot as an
exercise!

This program sets the motors to
move forward while the “ "
loop is running. The “ " loop
runs as long as Timer 1 has not yet
run for 1 second. Hence, the
motor moves forward for 1
second. So, this “while” loop does
the same thing as if you simply
inserted a 1 second wait time.
However, inside the “while” loop,
you can tell the robot to do other
things. In this case, we use Timer 2

RED : off

in order to blink the red LED by
turning it on and off every 0.1
second. Does it blink 5 times? You

L: 0% R: 0%

10

could add even more command
buttons inside the “while” loop for
the robot to do while driving
forwards for 1 second.

The time check in program lines
004 and 005 are explained in
chapter 2.10 “Time check” in more
detail.



2-6 Variables ABC
You can use 26 variables in C-Style, named A-Z. These variables store numbers, and can be used for

calculations with + (plus), - (minus), * (times), / (divided) and % (remainder). The variables can be used
to store timer values and sensor readings (CN1 ~ CN10) for use in your program.

o (aBc) | |

\ariable

o) NN o

Oper. Value

A E|ES JlNoneJINonJIO -]

e
-

Comment |

N Y ~
B A z
C - {B |Timer1
"D | |° C - TimerZ
“E (< D . ‘Timer:
F = E 1/ Timer4
G > F 0% CN1
H v = G v CN?2 -
Examples for setting variables:
A=0 Variable Ais set to 0
A=100 Variable A is set to 100
B=A B is set to the value of A

A =Timerl Ais set to the current value of Timer 1. (Timer 1 will keep counting, but A will
not change.)

A=A+1 Add 1 to the value of A

A=A*2 Doubles the value of A

A=A/2 Sets A to half of its own value

A=B%?2 Sets A to the remainder of B divided by 2. (A will be 0 if B is an even number,
and 1if Bis an odd number.)

A=B-CN2 | Sets Ato B minus the current reading of the sensor connected to CN2.

(Note that CN2 has a value between 0 and 4095, it is not a percentage.)

11



2-7 Condition check - “if”, “else if” and “else”

You need to use an “if” command,

001 if for example, when you want to

program your robot to move
backwards when the eye sensor detects an

no2 else Condition Select obstacle.
003 end Q‘ LED Check An “if” command has several parts and ends
if with an “end if”. You can add additional
sensor | Sensor Check command blocks between those parts.

“If” checks a condition, such as the strength
Timer Check of a signal from sensor. Only if the
condition is true (for example, the eye
sensor detects a strong signal), the
ABC| Variable Check commands inside the if statement are
executed (for example, you could make the
motors move backwards for 0.3 seconds). If
P the condition is not true (for example, no
Cancel object is detected), the code inside is
................................. skipped over until the corresponding “else
if”, “else” or “end if”

Every time you use an “if” or “else if” command, you need to select the condition to check. You can
check an LED, a sensor value, a timer value or the value of a variable.

“else if” works exactly like “if”, but it is only executed if the initial “if” condition was false. (In our
example, we don’t need an “else if”.)

“else” marks a block of commands that is only executed if the “if” condition was not true and any “else
if” checks were also not true. (In our example, you could use the “else” to move the robot forward
when no obstacle is in sight.)

“end if” is where the program will continue after the right command block inside the “if” statement has
been executed. The “end if” block appears automatically when you place an “if” command.

Once you have set the condition, you need to

add the command blocks that you want the 001 ‘ CN1 > 10% //L-Eye
robot to carry out if the condition is true. To do

so, select the desired command button from the 002 lg‘TfEl L: -50% R: -50%
program button list, then click on the position —

where you would like to insert the command. 003 E Wait:30.0 Sec

For example, click on he “else” button in —

program line 002 to insert command above it 004 'ﬁgﬂ]ﬁi' L: 0% R: 0%

(for example, a motor button to go backwards,
and then a wait time command set to 0.3
seconds).

005

Inserting command buttons is explained in more
detail in chapter 1.

006 TR | 1 50% R: 50%

007

12



2-8 Repetitive action based on a condition — “while”

001 while |
no2 end Condition Select
while

Infinite Loop

" LED Check

Sensor | Sensor Check

Timer Check

ABC| Variable Check

n u

Program example with “while”, “if”, “else if” and “else”

0

=

|

002 CN1 >30% //L-Eye ‘

Infinite Loop |

003

004 L: -50% R:-50%

005

006

007 L: 50% R: 50%

008

009

010 L: 0% R: 0%

011

012

13

“while” is like the “if”
command, carrying out
code based on a
condition, but “ ” executes its
command block not only once.

“ "” repeats the commands
between “ ”and “ "
until the condition is no longer true.
If the condition is set to “

”, the enclosed block of
commands will be repeated until
the robot’s power is turned off.
(Often, a robot’s main program is
enclosed in a large infinite while
loop, because programmers don’t
want a robot to get to the end of its
program before its mission is
complete. For example, a soccer
robot should not get to the end of
its program in the middle of a
soccer game.)

while

The code between “while” (001) and “end while” (012)
are repeated without condition, meaning forever until
LED-L : off the power is turned off.
002-004: If CN1 (the L-Eye sensor) reading is higher than
30% (indicating an object in front),
Turn off LED-L
LED-L : off Drive backwards
005-007: if CN1 (L-Eye sensor) reading is less than 10%,
Turn off LED-L
Drive forward
LED-L: on 008-010: If both conditions above are false (i.e. CN1 is
between 10% - 30%),
Turn on LED-L
Stop the motors



2-9 Repeat action a set number of times — “for”

001 for

Commands between
“for” and “end for”
end get repeated a

for

d
1 for

for

for

~|cnt.

Comment |

for
specific number of

times. Just like you did with
the “if” block, insert the
commands you want to have
executed repeatedly by
clicking the first command on
the command button list and
then clicking on the “end for”
block (line 002 in the picture).

“Break” is a command that can terminate a loop and skip to “end for” and to the following
commands outside of the “for” loop, even if the command block in the “for” loop has not yet
executed as many times as required. “Break” works the same way in both “for” and “while” loops. (The
“break” command should always be located inside an “if” block that is inside a “for” or “while” loop.)

L S
continue

14

“Continue” is only available in Advanced Mode. It makes the program skip back to the “for”
of “while” block, thus skipping the remaining commands of the current iteration.



2-10 Time check
001 ‘
002

003 |end

if

+0.1s

Cancel

Click here to switch between
“<” (less than) and “>” (larger
than)

Timers 7| _< |

-0.1s

OK

You can use any of the 4 timers
and use it for the conditional
check in an “if” or “ "
statement. Instead of comparing a

timer to a fixed amount of time, you can also compare the timer to any of the variables (A-Z).

Examples

Timerl < 0.1 Sec

Is timer 1 less than 0.1 seconds?

Timer2 > 1.5 Sec

Has timer 2 run longer than 1.5 seconds?

Timerl > Var. A

Is timer 1 greater than variable A?

Timer2 < Var. A

Is timer 2 smaller than variable A?

Timerl ~ <

Comment |

Timer Check

+s +01s Cancel

+10s

OK

Attention when comparing a timer to a variable:

Variables get interpreted as milliseconds. For example, A = 1500 copfesponds to 1.5 seconds on the

timer.

Timer Check

+0.1s

Cancel

Timert <] < |

Comment |

=] ]

=
Is -0.1s [

........................

15



2-11 Variable check

C-Style can use 26 variables, named A-Z. The value of each of these variables can be checked by
comparison against other variables, timers, sensor input or a combination of those.

001 if | |
002 else Variable
— Cancel
w e | 2Ec) T
i L ——

\ar. W Oper. Value

A |- <l[None ~[[Non<]j0 -]

.......................

........................

NN - Wnore Bl vone METATE
A [ e + A

B I— B - . B

C = |1 C * C

D < 1D =/ - D

E  f <= fIE % E

F F F

G >_ G o G v
H | ==

16



Examples of variable checks

QUESTION YES - conditional code NO - Conditional code
executed if skipped over if

A== Is the value of A equal to A hasvalue 0 A has any value other
zero? than 0

A<5 Is A smaller than 5? Value of Ais smaller than 5 | Ais 5 or larger

A>=B Is A greater than or equal to | Value of A is not smaller B is greater than A
B? the value of B

A<CN1 Is A smaller than the sensor The sensor connected to The CN1 sensor reading
reading connected to CN1? CN1 gives a greater reading | is smaller than (or equal

than the value of A to) A

A <B-CN2 | Is A smaller than the value of | The value of B is greater B is smaller than (or
B minus the sensor reading than the value of A plus the | equal to) A + CN2
on CN2? reading on CN2

A==B%2 | IsAequaltothe remainder B is an even number if A If the value of Ais 2 or
of B divided by 2 (0if B is was setto 0. Bis an odd more, this test will
even, 1if Bis odd) number if A was setto 1 always be false

A>CN3 Is A larger than the sensor The CN3 sensor reading is CN3 s larger than (or
reading on CN3? smaller than A equal to) A

A <Timer3 | Is A smaller than the current | Timer 3 has exceeded the Timer 3 has not yet
count on Timer 3? value of A reached the value of A

Note:

Variables can be assigned whole number values between -2 147 483 648 and +2 147 483 647 (32 bit

integers)

The double equal sign “=="is a common operator in C and other programming languages. It checks

whether two numbers are equal.

‘)

the numbers are not equal.
Analog sensor readings (CN1 — CN10) are integers between 0-4095, because the Alpha-Xplorer’s
microcontroller (Cortex M3 STM32F102 ARM) has 12-bit AD-converters.

17

" is the opposite operator, it does the same test but turns true if




3. Setting up Input, Output an Extended Functionality

Alpha-Xplorer has 10 connections for input and output, named CN1 to CN10.

Initially, CN1 and CN2 are connected to the short distance infrared sensors, CN3-CN9 are available and
are set up to measure input from additional analog sensors. CN10 measures the voltage of the battery.
These input/output settings can be changed. In particular, CN5 — CN9 can be set up to control servo
motors.

In addition, in “Advanced Mode”, you can access the “I2C Device” settings as shown in chapter 3-3 to 3-
8. 12C s a digital communication protocol that can control many input and output devices connected to
the same connectors on the Alpha-Xplorer.

3-1 Setup button

(E7) DAISEN C-Style for Alpha-Xplorer [ Ver.20170711] - [I

(K] File (F) Project (P) Window (W) Options(0)  |n the “Options (0)” drop-down menu, select “Show Setup

Sensor Monitor (M) Button (S)”.
a MNe r “« ” H 1
Show Grid (G) _ The “Setup” button appears in the top right corner. Select

Confirm Delete (D) the “Setup” button to open the “I/O Setup” dialogue.

Switch Button List Left/Right (R)
C-Code Viewer Show/Hide (V)
Show Setup Button (S) |

Motor Power Balance (B)

[re IR P

Japanese (J)

® English (E)
(& File () _Project (P) Window (W) Options (0) Help (H)
D New |@ Open |l Save |} Buid |E§%Dewmoad ‘Esaup x % Setup
1/0 Setup - J
oot L: 50% R: i :’
CoN1 oN2
z 002 z Wait: 1.0 Seq - W - W
@ el L: 0% R: | oNs —
e put || o [[———
CN5 L
M,— put ||
oN7 oN8
for mput | o [[———
| oNY BATT.
put | D [y

[~ Advanced Mode

Default Setup Cancel
Commentl ﬁ
‘4 »
DAISEN = ...
Main

Mode : Confirm Overwrite on Build

18



/O SETUP (Input/Output)

Input ® A Input
g DIO §
Input & i - H @ Input
. i

Input 1 2 Input

. Input

6
Input Input a Input Output
Input Lo OV TRSTART DDD

Servo 2 E ij'
Cancel (A)

Default Setup OK Cancel

Click on the I/0O status button of each sensor (initially labelled “Input”) and a pop-up menu appears
where you can set up the connector to listen for input from a sensor, or to provide output to control
some action. CN5-CN9 can also be set to “Servo”, which is a special output signal suitable for
controlling a servo motor.

If you set any of the connectors to “output”, a command button ‘will appear on the command
button list, so that you can program the output signal for that connector.

The “Default Setup” button will reset all of the connectors to input, and any output command buttons
disappear from the command button list.

Of course, your robot will not know about changes you made to the 1/0 setup until you have successfully
built a program and downloaded it to the robot.

19



WARNING: If you change the I/O setup after writing your program,

Warning! X

! . Build Failed!

C-code manual”)

® oaise

roject () Window (W) Options (0) Help

|$Euiu

D New |B Open B3 Download | Sens Monitor

the command buttons will disappear from the command button list,
but not from your program. This will result in an error and you
cannot build your program. The C-compiler will try to send an output
signal to a connector that is set to measure an incoming signal. The
build process will fail with an error message and will not generate

code that you can download to your robot.

When you write a program where you change the I/0 setup in C-
Style, we recommend that you write down the I/O setup used for
that program. Otherwise, you may get confused when you want to
improve your C-Style program a few days later, but don’t remember
the I/0 setup you need to use. (When this happens to you repeatedly, it is probably time for you to
move on from C-Style to programming your robot in C, as explained in the C-Style manual No. 3, “C-Style

C:\Daisen\C-style programs\

) =
] OUT CN5 = High

o2 CN7-Servo: 10

(8D C-Style Build - a X B

Build output Csy Gancel

-

% Setup

Ble:

o3 TONE:CS 300mSec

P3/3 C¥Daisen¥C-style programs¥output Osy

002|/7 Alpha-Xplorer : D32 USER
[ MELSTHAF 102/9GBTE Fiash 126K, SRAM-10KE XoMHe => SYSOLK40MHz

nus (C)2014 DAISEN
ittt D32 US

ER
008[#include *D32. MAIN
09{#include * D3I GPIO!

ddk@daisendenshicom

4#include * D32 120,
5(#include “ D32 e

711/ Program Name - output &

9lvoid user_main(void)

21 out GNIONS. HIGH):

022 setservo(GN7, 1600)
g buzzer_tone(N.5, 300);
024

025
|

arm-none-eabi-gcc (Sourcery Ge+ Lite 201103~ tz) 452
Copyright (C) 2010 Free Sofiware Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

D32 Userc: In function 'user_mai

D32 Userc:225 waming: 1mDI1mI  declaration of function ‘et servo
D32 Userc:225: waming: nested extern declaration of ‘set_servo'
D32User c:235 wamine: implicit declaration of function ‘buzzer tone'
D32 User c:235 waming: nested extem declaration of buzzer e’

sser_m:

C¥DaisentC-Styl for AlohaXploer V17103 IWBuikNBUIAAX V171031/D32 User 22 undefined reference o set servc
DaiserdO-Style for Apha-Yolorer V17103 1WEwIINBuAX) (V171031/D32User c:23 undefined reference to “buzzer fone’

collect? I returned 1 exit status

Cormakesse. +ox [User el Error 1

ISTM32F 10X C¥Daisen¥C-Style for Alpha-Xplorer /17103 1¥Build¥BuildAX /17103 1¥

???‘ ISEN
Norer
DAl

2-Nploi
r Alpf1a

ISEN
e for .

DAl

Cc-Styl

rer L
ISEN

-Nolore

DAl

- fra-X
" for Al
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Main _[Mode : Overwrite on Build
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3-2 Using a servo motor

/O Setup CN5-CN9 can be set up to control servo motors.
Once set up and used in your program, the program needs
to be built and downloaded into the robot. Now, you can
Ll use the servo motor and confirm its activity in the sensor
Input |L—Eye monitor.
CN3 Servo motors need a separate power supply. Out of the 3
—_— Ii pins on each connector, CN5 — CN9, connect only the
i v signal line (S) and the ground line.
CN5 The power pin in the middle of the CN connector is +3.3V
S |Servo and cannot be used to power servos.
CN7 1/0 Menu
Input : Input
CN9
P Output
oo D
[~ Advan
Cancel (A) |

002 if CN1 > 30% //L-Eye |

Infinite Loop |

I

&

003 CN5-Servo: 50

ABC

Bl

004

005

—
=1

HR &

b
b
006 Servo

for i Cancel
ox

Click here to select one of the connectors
set up to control a servo.

The setting can be between -100 and 100, with 0 being the middle position.
Depending on the type and manufacturer, some servos do not move all the way
to position 100. Please confirm the range of motion for your servo in the sensor
monitor.
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3-3 Extended functionality

Open the “I/0 Setup” window by clicking on the “Setup” button as explained earlier in this chapter.
Underneath the I/0 settings to the left is a checkbox “Advanced Mode”.

Click on this checkbox and the extended function checkbox will appear. Check the respective boxes if
you want to add to your robot a

6D/9D-Compass (DSR1401/1603)

4/6 channel motor controller board (for example, to build an ominwheel robot)

16x2 LCD display

4ch USS sonar distance sensor

Additional Alpha-Xplorer boards for added functionality via an 12C digital connection

Setup X

W Eluzivil Hungdl : e 1/0[0]:Master ~

Default Setup

22



In addition, once you click “OK” to close the setup window, advanced buttons appear in the command
button list, including a “C code” button and a “Sub Prog” button. Other advance command buttons
appear only if you activate the specific function by checking the box in the “Advanced Mode” panel.

| | C-code button

Advanced motor display button

control button

4/6 motor
control button

\
7SECLED \ 7 segment LED
\

Simple motor

control button

' LCD display button

/W@&J

Connection in/out T Sonar sensor button

control button

| Servo motor
control button

. . [ S
lf while continue

[elseif for [ﬁg

Skip and continue
loop button

else || |break UE

yaaIEN.

Sub-program button

Sub program
termination button
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3-4 Using the LCD board (DSR1416)

Press the “Setup” button to
open the /0 setup window

and select “Advanced Mode”.
Leb Lo . Cancel In the 12C device list, check the
nete ormat box for “16x2 : LCD”, then click
|1 L| |TeXt j OK “OK”. The “LCD” command
button will appear in the
Text |AIpha-XpIored command button list.
When using the LCD command
button, select whether you
001 Linel: "Alpha-Xplorer” want to display information in
the display’s first or second
002 line. Then, in the “Format”
oD box, select what type of
: Cancel information you would like to
et Format display. If you want to display
isplay.
LCD v v
|2 J |TeXt —| OK text, add the text to display in
Text the “Text” line below.
Textl A:nnnnnn Unfortunately, you cannot
A:nnnnn B:nnnnn display any quotation marks
nNNN nNNn NnNnn (“).
nnn nnn Nnnn nnn You can also display the
CNx CNx CNx CNx content of up to 4 variables
and sensor readings.
LCD Ca I
LineNo Format Datal oe
ico) > -| (MO [
oK
LineNo Format Datal Data? Cancel
| ) ) s s
LGD :
Ti LineNo tal Data2 Data3 Cance
(22 ] o o o | oK
| o I
T LineNo Format tal Data2 Data3 Datad Cance
= ) e s lc o ] oK
1 - LineNo Forma Datad Cancel
mm B X3 BEIIR} CNx CNx CNx OO |CN1 J |CN2 - |CN3 ~llena -1

Text |
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3-5 Using the 4 or 6 channel motor control board

i Setup X

Press the “Setup” button
to open the 1/0 setup
window and select
“Advanced Mode”. Inthe
12C device list, check the
box for “4ch/6ch MCB”,
then click “OK”.

Wl GAiF1 Huard
Bl Z5T5) Buaed

B Eluziouin Huared

The 4/6 motor control button will appear in the command button list.

DAISEN C-Style for Alpha-Xplorer [ Ver.20170711 ] - [Main - [ NewFile-011]]
File (F) Project(P) Window (W) Options(0) Help (H)

Each motor can be set to a speed between 0% and 100%. To change direction, check the “Rev/Brk”
checkbox of the respective motor. Click on the “Modify” checkbox to uncheck any motors you are not
using.
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3-6 Using the sonar distance sensor

Press the “Setup” button to open the 1/0 setup window and select “Advanced Mode”. In the I12C device
list, check the box for “4ch USS”, then click “OK”. The multi-motor command button will appear in the
command button list.

Setup

1/0 Setup

[~ EXT-Motor Board

Default Setup

CN#
Input
CN6

CN2
Input ||R—Eye

001

x | You can now use the distance measured by
the “4ch USS” sonar sensor in your “
and “if” commands.

n

| Infinite Loop

Input I
CN8
Input

BATT.

000 ||Battery

12C Device
[~ 6D-Comp

[~ 4/6chMCB

[~ HMGC6352
[~ 16x2:LCD
[~ CLR Finder
[~ CLR Sensor

[~ 9D-Gomp (DSR1603)
[~ 7See:LED (DSR1509)
[~ 12G /O ID Setup

1/0[0]:Master -

OK Cance

v ch USS!
[ Pixy Cam.

Comment |

001

Infinite Loop |

002

003

004

005

f

002 if

003 else

Condition Select

004

| ‘.. I LED Check

005

dch USS (DSR1410)

end

uss 1

Cancel

EEDI

Sensor | Sensor Check
Timer Check
Variable Check

USS Check

Text Editing
Cancel

omment |

By clicking here, you can select between 4 sonar sensors,

USS1 - USS4
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variables for the condition
check, instead of a fixed
distance. The value of a variable
will be interpreted as distance in
millimeters (1/25 inch)




After you set up the “4ch USS” in the I/O setup window, click on the “Sens. Monitor” button. You will
see that a new tab appears, called “4ch USS”. Click on that tab to see your sonar sensor readings.

Sensor Monitor X

MainBoard | 4ch USS |

LED-L IR-LED  LED-R

“CN1 : L’Jl L@Jl L’JI

e
i LED3:Red

' Lsnz:
|
LEDI

E-R8FD ...

To display the 4ch USS data in the sensor monitor, you need to download
an additional software program for your 4ch USS sensor.

12C Ultrasonic Sensor Adapter

DSR1410
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3-7 Using a compass sensor (6D/9D-Compass: DSR1401/DSR1603)

To use a multi-function compass sensor, check the appropriate box in the Advanced Mode menu. Now,
you can use a direction check as the condition in an “if” or “while” command. Select the “Target” box to
your direction of interest, and then the “Range (+/-)” box to the right precision — don’t set the range to

narrow at first.

[

<4
||
B JAiF] By

Wl ZE5T. Suaed

Blurtooth, Board
M SBluzivuih Svur vixy Gz R Sensa 1/0[0] Master -

Main - [ NewFile-01]

001

002 [T]
003
004 [ﬂn

05 [end ]

Infinite Loop

LED Check

|Se“ I Sensor Check

Timer Check

Variable Check

Direction Check
|

= )

.. ,-. Text Editing

Main - [ NewFile-01]

001 Infinite Loop |
002 m \
003
004

+10

180 Degﬂ
m =

005 @

iment
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After you set up your compass sensor in the 1/0 setup window, click on the “Sens. Monitor” button.
Click on the compass tab to see the compass sensor readout window. With your robot connected, click

on “Start” to see the compass sensor signal.

X

Sensor Monitor & Output Check Close |

Sensor Monitor

MainBoard 9D-Compass

340 20

Pitch  3pp

290
= agp
| 270

| 260

190 10 170

F| Monitoring ...

Roll| |11 In_

[#DSR1603:119,157.032
If the compass sensor monitor fails to display the direction (red line), write any short C-Style program
that uses the uses the compass sensor, build it, download it to the robot and run it, to help the robot
initializes its connection to the compass sensor. Then, keep the robot connected and go back to the
Sensor Monitor. If the compass sensor monitor still does not respond, make sure the 4 contacts of the
compass sensor are connected correctly, SDA to SDA, SCL to SCL, plus to plus and ground to minus.

HMC6352 6D-Compass 9D-Compass
Single Function Digital Multi Digital Compass: Multi Digital Compass:
Compass: DSR1302 DSR1401 DSR1603

N

S:
z
&
&
S
i

 BMESEN

Without the function of Pitch/Roll
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3-8 Connecting several Alpha-Xplorer boards

Check “12C I/O ID Setup” box if you would like to another Alpha-Xplorer board as an additional I/0

sensor board.

v Advanced Mode
I2C Device
[ EXT-Motor Board " 6D-Comp | HMC6352 v 9D-Comp (DSR1603)
N "~ 4/6chMCB [ 16x21CD | ISee: R1509)
w — 4ch USS ~ GLR Finder /v 136 17616 St
= [~ Pixy Cam. [~ GLR Sensor
Default Setup OK ‘ Cancel ‘
i Commentl

A single Alpha-Xplorer can use 9 analog sensors, connected to CN1-CN9. However, you can connect
another Alpha-Xplorer through the “I2C” 4-pin digital connector to add more sensors.

The main Alpha-Xplorer which handles information from all the sensors is called “Master” (1/0[0]).
Additional Alpha-Xplorers which send sensor information to the parent are called Sub-1/0 (I/0[1] ~
I/0O[8]). First, in the setup window, we need to decide for each Alpha-Xplorer whether it is the Master or

a Sub-1/0, and if so which number.

As long as the Sub-1/0 program is built and downloaded with the correct ID number (1-8), corresponding
to the Sub-1/0 number set up in the Setup window, it will run by turning on the power (without pushing
the start button on the Sub-boards) , and the Master will be able to read the sensor information from

the Sub-1/0 boards and use it in its program.

001

002

003

004

005

Infinite Loop ‘

Sensor Check

=l
EH

1/o[o]

170 [1]

L 170 [2]
1/0 [3]

end

& 30% _H

+10%

+1%

-10%

-1%

Comment [_ 170 [4]

1/0 [5]
10 [6]
1/0 [7]
10 [8]

Cancel
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4. Sub-Programs Setup X

1/O Setup
4-1 Finding the sub-program button N1 oN2
Iput |[L-Eye Input [R-Eye
CN3 CN4
Press the “Setup” button to open the I/0 c—‘:pm G—I::M
setup window, check the “Advanced wout [ wout ([
Mode” checkbox and click “OK”. oN7 ONs
Input Input ,7
CN9 BATT.
mput [ OO0 |Battery

The “SubProg” command button will
in th d button list and can  fivenced Moo 120 Device
appear ”_1 the comman ] . | pabictoritioard [~ 6D-Comp | HMCS352 | 9D-Comp (DSR1603)
be used in your program just like the other
command buttons.

[~ 4/6chMGB [~ 16x2:LCD |~ 7See:LED (DSR1509)
[~ 4ch USS [~ CLR Finder [

>
= [~ Pixy Gam. | |GLR Sensor 1/0[0]:Master
Default Setup OK ‘ Cancel

Comment |

®
@ File (F) Project (P) Window (W) Options (O) Help (H)
B New | & Open |k Save | & Buid | Download C:\Daisen\C-Style for Alpha-Xplorer V170711\User_AX\Sample\

code [:’9 ‘ |

Sub-Program
File Name v Edit Cancel

) I
L

31
2

=

=
Z
g
®

= Click on this button to select the program file.

else i for <[_|S'$'r’og|

HIH
[

Sub-programs are very useful if your robot needs to do the same procedure several times. You can
program the procedure inside a sub-program, and have only one command button in your main
program, the “SubProg” button, to carry out that procedure. (C programmers call this a “function”.)
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4-2 Creating sub-programs

You can create up to 30 sub-programs in C-Style. However, C-Style does not allow you to put a “Sub-
Prog” button in a sub-program. (If your program gets complicated enough that you need nested
subroutines, consider switching to C code, as explained in the next manual.)

To create a new sub-program, position the “Sub Prog” command button in your program and click on
“OK”. If you want to us an existing sub-program, click on the “Sub Prog” symbol, and then select the
sub-program you need.

Please make sure you store sub-programs in the same folder with the main program.

(®D pAISEN C-Style for Alpha-Xplorer [ Ver.20170711]
File (F) Project (P) Window (W) Options (O) Help (H)

- X

DB New |& Open |k Save | Build | B Download | Sens Monitor | C:\Daisen\C-Style for Alpha-Xplorer V170711\User_AX\Sample\ % Setup
e
= == ey
K oot St Sub-1: | :’ DAl
e (BD Sub-1[ New] E@A] Ioj
001 ‘ CN1<30% //L-Eye ‘ ﬁ‘
a2 | L: 0% R: 0% ‘ 73
ot 003 0’
— 4
004 | L: 50% R: 50% ‘ DAl
= 74/
re
DAl

= [ )

In the open sub-program window, you can program your sub-program just like the main program, by
selecting command buttons from the command button list and placing them in your sub-program.

To save your sub-program, make sure that the sub-program window is active, by clicking your mouse
anywhere in the window. The active window’s title bar and frame has a slightly darker blue color than
inactive program windows. With the sub-program window active, simply click the “Save” button in the
top left area of the C-Style window. Save the sub-program file in the same folder as the main program.

The file name you chose when you save the sub-program will appear as comment in the sub-program
button in the main program.
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