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Lesson 11 Servo Neutral Debugging

In order to control the movement of the robot more accurately, you need to
perform the neutral adjustment of the servo. The servo neutral debugging is
performed on a GUI application and requires you to install the Python running

environment.

11.1 Downloading and installing Python

(1) Log in to the official website by browser: https://www.python.org/downloads/

Python

e python’ . I

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows {‘“ \\ \ .
(| \
v

Download Python 3.8.3

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Prereleases,
Dockerimages

Looking for Python 2.72 See below for specific releases

(2) Click the "Download Python 3.8.3" button to download and wait for the download
to complete:

Python

& python

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows

Download Python 3.8.3

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.77 See below for specific releases
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(3) Open the downloaded file, double-click to open it to install:

s python-3.8.3.exe

=P T A Anra

(4) Select the "Add Python 3.8 to PATH" option:

% Python 3.8.3 (32-bit) Setup

Install Python 3.8.3 (32-bit)

Adeept

Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.

% Install Now
CAUsers\ASUS\AppData‘\Local\Programs\Python\Python38-32
Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python
fc}r [ Install launcher for all users (recommended)

Wlﬂ OWS Add Python 3.8 to PATH

| Cancel i

(5) Then click "Install Now" to install.

s Python 3.8.3 (32-bit) Setup

Customize to enable or disable features.

% Install Now

includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

pgthon

Install launcher for all users (recommended)

wmdows &1 Add Python 3.8 to PATH

CAUsers\ASUS\AppData\Local\Programs\Python\Python38-32

) Install Python 3.8.3 (32-bit)
‘ Select Install Now to install Python with default settings, or choose

| Cancel

(6) Wait for the Python installation to complete and click "Close" to close.
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% Python 3.8.3 (32-bit) Setup i ><

Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

MNew to Python? Start with the gnline tutorial and
documentation.

See what's new in this release.

'@ Disable path length limit
i Changes your machine configuration to allow programs, including Python,
to bypass the 260 character "MAX_PATH" limitation.

python
4

windows T

(7) Check whether Python is installed successfully. Press the shortcut key Win+R,

then enter cmd in the run bar, click OK to open the command window:

! Run >

Type the name of a program, folder, document, or Internet
— rescurce, and Windows will open it for you,

Open: |cr'r|d| R

] Cancel Browse...

(8) In the command line window, enter python, then press Enter, the version number

checked is consistent with the version number downloaded and installed.

B C\Windows\system32\cmd.exe - python = O *

i / 1

51 [ hit (Intel

" for more information.
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(9) Enter 1+1 to see if the correct result can be calculated.

BN C\Windows\systern32\cmd.exe - python = O X

0:19) [MSC +. 19 32 bit (Intel

" for more information.

11.2 Installing pySerial

pySerial encapsulates the serial communication module,supporting Linux,
Windows, BSD (may support all operating systems that support POSIX), Jython (Java)
and IconPython (.NET and Mono). The pyserial module encapsulates access to the
serial port.The port number starts from 0 by default.There is no need to know the port
name in the program. APIs like file reading and writing, read and write (readline, etc.
are also supported), support binary transmission, no null elimination, no cr-If
conversion. All programs are completed by Python In addition to the standard library,
it does not depend on other packages, except pywin32 (windows), JavaComm
(Jython). POSIX (Linux, BSD) only depends on the Python standard library.APIs like
file read and write, read, write (readline, etc. are also supported), support binary
transmission, no null elimination, no cr-lf conversion, all programs are all done by
Python, and do not depend on other packages except the standard library, except
pywin32 (windows), JavaComm (Jython). POSIX (Linux, BSD) only depends on the
Python standard library.
(1) Press Win+R shortcut key to open CMD under Windows 10:
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==  Typethe name of a program, folder, document, or Internet
E— rescurce, and Windows will cpen it for you.

Open:  |[emd ~

Ok Cancel Browse..,

(2) Click "OK":

! Run X

= Type the name of a pregrarm, folder, document, or Internet
= rescurce, and Windows will open it for you.

Open: | v

Cancel Browse...

(3) Enter the command in the window:

pip install pyserial

Press the Enter and wait for the installation to complete.

11.3 Wiring diagram (circuit diagram)

In this lesson, you need to connect the 13 servos of the robot correctly on the
basis of Lesson 10. Connect the AD002 servo cable to the Servo interface of the

AdeeptPixie driver board, as shown in the following figure:
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Ultrasonic

.
Q@.“

11.4 Servo 90° debugging

You need to prepare all the servos in the robot kit. First, brush a debug program
into the servos to turn all the servos to the 90°position.

1. First, open the Arduino IDE software, as shown below:

arduino
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2. In the Tools toolbar, find Board and select Arduino Uno, as shown below:

@ potentiometer | Arduine 1.8.13 — O X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
potentiometer Fix: Encoding & Reload
{ Manage Libraries... Ctrl+Shift+ 2
wall Serial Monitor Ctrl+Shift+M 180 )}
wal? Serial Plotter Ctrl+Shift+L 180) ;
1803 -

val3 WiFi101 / WiFiNINA Firmware Updater
vald Boards Manager...
wals Arduino Yin
Seria SHIRSE
Seria Get Board Info Arduine Duemilanove or Diecimila
Seria Programmer: "AVRISP mikll" Arduine Nano
Zeria B Bootloader Arduine Mega or Mega 2560
Serial.print ("AG: ") ;B8erial.printlin(va Arduino Mega ADK
Serial .println (m**kkkkkkkhkkiny . Arduino Leonardo

3. Click "Tools" and select the port number of the connected AdeeptPixie Drive
Board in "Port",you have to remember the Port,we will use it later, as shown in the

figure below:

@ Serve| Ardying
File Edit Sketc

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
f e e Manage Libraries... Ctri+Shifte] (¥R A A kddh A d b h k& &k & 2
Serial Meoniter Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L  |© - 80 degrees, S0 degrees

WiFi101 / WiFiNINA Firmware Updater

s s Board: "Arduinoc Uno" »
m '
-.: :- : oar =
""""" Pragrammer; "AVRISP mkll" I R R

#include

Rurn Rontlnader

4. Click Examples->hexpod->debug under the File drop-down menu:
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[o0] MPUE0S0 | Arduine 1.8.13 = O *
File Bdit Sketch Tools Help
ew Ctrl+N F
Open... Ctrl+ O 10.5tarterkit_BasicKit ¥
Open Recent ] 11.Arduinol5P >
| sl
| Examples for any board
Examples E Adafruit Circuit Playground 7| //derivative time
ose it Adafruit GFX Library »| //Sampling frequency
Save Ctrl+5 Adofiait NeoB el 5| //Accelercmeter gyroscope raw data
SaveAs..  Ctrl+Shift+S Adafruit 5501206 »| agz=0; //Angle wariable
Page Setup  Cirls ShiftP | Ao o 2| //BAccelerometer cffset
il i Bridge d //Gyroscope offset
| Dht11 >
Preferences  Ctrl+ Comma Esplora 5|
Quit Ctrl+Q j Ethemit | //Bccelerometer scaling factor
[ Troar GyromatIo = | e 5| //Gyroscope scale factor

Keypad
LiquidCrystal
LiquidCrystal_[2C
RF24

Robot Control

5. Then a debug program will be opened. You need to turn the "Upload 0 RUN 1"

switch on the AdeeptPixie driver board to the 0 position. You need to click Hto
upload the code program to the driver board. After the upload is successful, a text

prompt appears in the lower left corner: Done uploading.

@ debug | Arduino 1.8.13 — O *
g

File bketch Tools Help

#include <ArduinoJdscon.h>

#include <Servo.h>
#define leg data 13

int angle[leg_data] = {90,90,90,90,90,90,90,90,90,90,90,90,90};

Servo myservo[leg datal;
char line[&0] = "";// Serial data

void setup ()

[ Pay attention ]

If you have already installed the ESP8266 module on your AdeeptPixie driver
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board when you proceed to step 5, then you need to flip the "Upload 0 RUN 1" switch

on the AdeeptPixie driver board to the 0 position, as shown in the figure below. When

you upload the program successfully, you must turn the switch to the 1 position.

6.After upload is complete, you must close the Arduino IDE software. .

11.5 Neutral debugging of servo

1. On the desktop, right-click Arduino to open the file directory where you

installed Arduino:

[‘j’G’ Bl FhnRESIEA)..
I_ Arduir] i h0E -Arduino.rar'(T)
R E557T E-mail..

2. Open the C:\Program Files (x86)\Arduino directory and open the libraries file:
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Mame Date modified Type Size

| drivers 77172020 €10 PM File folder

examples 7172020 €10 PM File folder

. hardware 9/1/2020 10:01 AM File folder

java 7172020 6:10 PM File folder

- 7/1/2020 610 PM File folder

m 8/31/2020 2:13 PM File folder

Feference 71172020 6:11 PM File folder

tools 77172020 6:11 PM File folder

| tools-builder 7172020 €11 PM File folder
@ arduino.exe 6/16/2020 5.44 PM Application 72 KB
@ arduino.dj.ini B/16/2020 5:44 Ph Configuration sett.., 1KB
@ arduino_debug.exe 61672020 5:.44 PM Application 89 KB
Ej arduino_debug.ldj.ini 6/16/2020 5.44 Ph Configuration sett... 1KB
[ arduino-builder.exe B/16/2020 5:44 PM Application 18,137 KB
G libusb0.dIl 6,/16/2020 5:44 PM Application exten... 43 KB
msvep100.dil 6/16/2020 5:44 PM Application exten.., 412 KB
B msver100.dll 6/16/2020 544 PM Application exten.., 753 KB
revisions.bet 6/16/2020 5:44 PM Text Document 94 KB
"@ uninstall.exe 7172020 611 PM Application 404 KB
2] wrapper-manifestxml 6,/16/2020 5:44 PM XML Document 1 KB

3. Find the hexpod file. Since the installation location of the Arduino IDE
installed in our demo course is on the C drive, it needs permission to modify the data.

Therefore, you need to copy the hexpod file to another drive letter, such as copy it to

the I drive:

Adafruit_Circuit_Playground 7172020 6:11 PM File folder
Adafruit_GFX_Library 8/4/202010:11 AM File folder
Adafruit_MeoPoel 7172020 614 PM File folder
Adafruit_S501306 8/4/2020 10:11 AM File folder
Arduinolson 7772020 3:23 PM File folder

| Bridge 7/1/2020 811 PM File folder
Dht1 1772020 3:23 PM File folder

| Esplora 7172020 &:11 PM File folder
Ethernet 77172020 811 PM File folder
Firmata 77172020 &:11 PM File folder
77172020 6:11 PM File folder

/3172020 2:13 PM File folder

7772020 3:23 PM File folder

Kevhnard TIL20M 11 PRA File frlder
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» ThisPC » Local Disk(l:) =

) ) ) ‘}

v | v
acrobat2018_693 astar-vpn-free-3 hexpod Microsoft V5
nd-fast-v Code

4. Open the hexpod file copied to the I disk directory, double-click to open

servosGULpy:
Mame Date modified Type Size
examples 8/31/2020 2:13 PM File folder

L| angleh 8/25/2020 10:29 AM H File 1

:[ hexpod.cpp 8/25/202 g AM CPP File 53
8/25/ H File 1
8/25/2020 10: Text Document 1
8725/ Python File 37

(5) The interface after opening is as follows:

# Quadruped Leg Init - O x

Click here after debugging

[ attention ]:

Turn the "Upload 0 RUN 1" switch on the AdeeptPixie drive board to the 0

position, as shown in the figure below:
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(6) In the GUI control interface, you need to enter the port number COM3 you
remembered in the third step of "11.4 Servo 90° Debugging" in the Port (this port
number is different), then click Connect, after successful connection, "COM3:

Succes" will be prompted in the upper left corner.

# Quadruped Leg Init - O *

Connect
comn | [

_

9

g0 a0 o0 a0 ) a0
T | g |
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Click here after debuggin

[Pay attention] :

1. If there is no prompt "COM3: Succes", it means that the recognition of the com
port has failed. Please plug in the USB data cable again to restart the robot, and then
click Connect repeatedly.

2. After you enter COM3, if the following situation occurs, you need to turn the
"Upload 0 RUN 1" switch on the AdeeptPixie driver board to the 0 position, and then

try to control again.

e CaWindows\py.exe

(7) The figure below is a schematic diagram of the servo structure of a robot. This

figure can help you to debug the servo in the middle.
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(8) In the red area in the figure below, there are two debugging function areas
under Legl: angle0+ and anglel+, corresponding to the angle0 and anglel servos in
the robot Leg1 servo structure. You can debug the servo by clicking the corresponding

button.

# Quadruped Leg Init — O X
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(9) The mid-position debugging of the servo is to adjust the 6 legs of the robot to

be perpendicular to the ground and parallel on the same horizontal straight line, as

shown in the lines A, B, and C in the following figure.

(10) The figure below is the mid-position debugging angle of the servo of our

course demonstration robot. After debugging all the servos to a suitable angle, click

the button to save the initial angle of the robot's servo. When the robot is

turned on next time, the robot will stand at the angle of this servo.
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i Cuadruped Leg Init

Port: Click here af el GEDUGYING

Com3

The servo angle data saved by clicking the butto is stored in this file:

MNarme - Date modified Type Size
0/7/2020 11:55 AM File folder
97 H File I KB
97 CPP File 53 KB
9/7. H File TKB
=| keywords.bet 9/7/2020 11:20 AM Text Document 1 KB
@ servosGULpy 9/7/202012:01 PM Python File 37 KB

(11) Copy the debug hexpod file in the I disk again to the library file directory

where you installed the Arduino IDE, as shown in the figure below:

suuar wigaines e e
» This PC » F&FE(C) » Program Files (x86) » Arduin v
o Name & Date modified Type Size
Adafruit_Circuit_Playground 7172020 6 File folder
Adafruit GFX_Library 8/4/2020 1:11 AM File folder
Adafruit_MeoPixel File folder
Adafruit_5501306 File folder
Arduinolson File folder
Bridge File folder
Dht11 File folder
Esplora File folder
Ethernet File folder
Firmata File folder
File folder
9/7/2020 1:57 PM File folder
OO0 223 PhA File fnlder

(12) First, open the Arduino IDE software, as shown below:
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arduino

(13) In the Tools toolbar, find Board and select Arduino Uno, as shown below:

@ potentiometer | Arduine 1.8.13 — O X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
potentiometer | Fix Encoding & Reload
{ . Manage Libraries... Ctrl+Shift+1 2

vall | Serial Monitor Ctrl+Shift+ M 5180} :
wal? I Serial Plotter Ctrl+Shift+L IlBU) ;
val3 | \yifi01 / WIFININA Firmware Updater s -
wvald g Boards Manager...
wvals 4 Arduino Yin
-
Seria Get Board Info Arduino Duemilanove or Diecimila
Seria| Arduino Nano

Programmer: "AVRISP mkll"

Seria; Bum Baobioader Arduine Mega or Mega 2560
Serial.print ("&Ab: ") ;Serial.println(va. Arduino Mega ADK
serial 1 :':int-_n {" P R s r|) : ArduinoLeonardo

AL BT R

(14) In the Tools toolbar, find Port and select the port number of the AdeeptPixie

driver board, as shown below:

@ servo| Ardyigg = O X
File Edit Sketcl Tooks + __
i Auto Format Ctrl+T
Archive Sketch
Fix Enceding & Reload
Manage Libraries... Ctrl+Shift+| i <3 2 A X s A
Serial Monitor Ctrl+Shift+M ‘
= Serial Plotter Ctrb+ShiftrL  [to 1E degrees, & degrees

|
‘ WiFi101 / WiFiNIMA Firmware Updater

mail: = Board: "Arduino Uno” 2l
oz 3 :| I!! loar! n|0 com3 |

e g
ALOCMOS Rurn Rontlnader

Programmer: "AVRISP mkll" H ‘

(15) Click Examples->hexpod->WIFI_control under the File drop-down menu:
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. A

02.Digital >

b, e 03.Analog >

@ debug | Arduino 1.8.13 Htommunication |

: : 05.Control |

File Edit Sketch Tools Help 06 Sensars o

New Ctrl+M 07 Display s

Open... Ctrl+0Q 08 Strings 5

Open Recent i 00.USE 5

1 10.5tarterkit_BasicKit >|

© 11ArduinclsP |

e Ctrl+S Examples for any board

SoveAs..  CtrlsShifts5 Adafruit Circuit Playground >la 90, 90, 90, 90, 90, 90, 90} ;

| Adafruit GFX Library 2|

Page Setup  Ctrl+Shift+P — i

i Crri<P | Adafruit 55D1306 > |

Preferences  Ctri+Comma . Arduinolson >|

: | Bridge |

. Quit Ctrl+Q Dht11 )

= = 2 st Esplora >

Ethernet >

Firmata >

>.

IRremote

Keypad

1 WIF|_control

Arduine

(16) Then a WIFI control program will be opened, your AdeeptPixie driver
board has already installed the ESP8266 module, then you need to flip the "Upload 0

RUN 1" switch on the AdeeptPixie driver board to the 0 position, then you click

Hto upload the code program to the driver board. After the upload is successful, a
text prompt appears in the lower left corner: Done uploading.

& WIFI_control | Arduino 1.8.13 — [m} *

ols

WIFI_contral
String text2 = "2"; &
S texe3d = "3V
S textd = "4";
5 text5 = "5";
s g texté = "10";
S text? = "71";
o text8 = "8";
B text9 = "9";
v

Arduino Uno on COM3

[ Pay attention ]

If you have already installed the ESP8266 module on your AdeeptPixie driver
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board when you proceed to step 5, then you need to flip the "Upload 0 RUN 1" switch

on the AdeeptPixie driver board to the 0 position, as shown in the figure below. When

you upload the program successfully, you must turn the switch to the 1 position.

Press the reset button again. At this time, the USB cable does not need to be

connected to the robot.

g

Upload
Qf‘d&ept_pixi@ .

Ultrasonic

(17) At this time, the mid-position debugging of the servo has been completed.
You can turn off the power of the robot, and then restart the robot. You will observe

that the robot will automatically stand to the neutral position of the servo we just
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debugged.
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