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ABSTRACT

This project is about creating a robot that imitates humans, starting with
walking. There will be two parts: the part of the robots and the remote parts used to
control the angle of each servo to achieve a human walking posture. The reason for
this project is that nowadays, in Thailand, there is a robot competition for elementary
and secondary schools in various programs at the regional and national levels. The
purpose is to select representatives to compete in international competitions abroad,
which are challenging enough to qualify for the international competition. The types
of robots that rule the competition will be leveled up to be more difficult. Currently,
humanoid robots are becoming popular and are used as the rules of the competition
in many items, which have not yet been studied in Thailand. Creating a humanoid
robot for serious use, therefore, begins to study to enhance the abilities of the robot

created by Thai students and to compete internationally with pride.
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2.1 U3 Esp32

sU7 1 Esp32 38 pin

Esp32 udevedledlulasneulnsameifisessunisiensie WiFi uaz Bluetooth
4.2 BLE Tusn wanlagusym Espressif :9nUsemedu 1nes1A1 s Mlguunadndegil 151a

TaiAiu 500 v (Vesaimundnsagy) Inesaled ESP32 Tawnlneaziden Al

- FgldanUnenssu Tensilica LX6 Wuu 2 Wnuaued deyay1aduniing 240MHz

- flusulusi 512KB

- sesdumsiBonsioseuneuengsan 16MB

- wdonifu WIFi snasgu 802.11 b/g/n sessunsldausislulyun Station softAP wag
Wi-Fi direct

- flugysluia sesfumsldenluluun 2.0 waglvua 4.0 BLE

- Musadulwilunisvienu 2.6V e 3V

- vhauleifieamadl -40°C s 125°C

[

wonandl ESP32 Sallifuwesane q ulufsie il
- 29esnsesdygnasuniulunasvenedyyia

I s 1 <
- LULYRTLULYAN



- Wuwesduia (Capacitive touch) 5835U 10 Y09
- sRssUNSIlausanddnea 32.768kHz dnsuldiudiniasduianlaeianiy

YIFIUAN 9 V99 ESP32 5093Un1sitionsiavanig o fadl

< pint )~(GPI023—(USPL MOS)
o 7 ~GOD D
) o1 @O
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4
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L
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L
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L4
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¢
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‘m-a 1141#' % 3
o) ERET -@fn%' @08
of Geladdaa (p;as
o-- @so
S5 €0 C 5> P Pt Grios—aoci -0

Q@@L pin2 - Og . .1 - : gu ~(pin2 3= GND )
N D= pin - T S I R © 2y pETARE VDO 3V
L
U 2 Pi ot esp32

- {1 GPIO 91u7u 32 Y89

- 9935V UART 97101 3 09

- 9995V SPI 911U 3 ¥

- 9995V 12C 97U 2 909

- 9933U ADC 91u7u 12 %99

- 9995V DAC 911U 2 999

- 9995V 125 9uu 2 ¥

- 3945U PWM / Timer %nvas

- spssunsweaumanu SD-Card

wananil ESP32 asassuilsituientuaudasnsesing ‘ il
- s9s5unsnse WiFi wuu WEP waz WPA/WPA2 PSK/Enterprise
- dhsasinsia AES / SHA2 / Elliptical Curve Cryptography / RSA-4096 Tugin
- Iuﬁwuﬂizﬁm%‘mm’rﬂﬁmu # ESP32 anunsavieuled tnesu - de deyaldrnusa

GRGEN 150Mbps Sleldeusiuuu 11n HT40 leauisaasgn 72Mbps loideuseuuy



11n HT20 leanusigeand 54Mbps Waweusiowuy 11g uagldninuiigad
11Mbps Liswonsionuy 11b
- dieldnnsdenseruluslanea UDP axanunsasu - dsdoyaldnmnuns 135Mbps

Tulviun Sleep lonseualniios 2.5uA

2.2 Servo Motor

g'ﬂ‘ﬁ 3 Servo motor

woslawaines (Servo Moton) Lunewnesiinismuaunsiadeufivesiiu (State)
Tazluszer A5y yunsvgu Tegldnisauauuuutioundu (Feedback control) tu
gUnsaiftannsamunuiaiasining wiessuumsviheuiug hiulumuanudesnis iy
AIUANAIIILTY (Speed), AauAuLssdn (Torque), MIUANLSIHILIYS (Position), szaznislu
n5LARBUTIMIL) (Position Control) vesmelnasly Fsuewmesmluliannsarmunsily

anwaznulawuls lnelinadnsniuninudeinmsnidaiuudugias

2.2.1 ¥ANN39IUVBIYDSIINBLARS
nsvihnuveeshiuamesvliniazadeiunsiinuresidlasiauenes 3 wia
nanAadeinismuaulineulnsaaesinenseudliindludwaainiiawmnes wnuman

3 & o’ A v 2 @ a
yosannesaznaeiuudivinini wagnyuafounaieausUsiunINA1ND 9
a ! < a o = < 1 3 t%
138071 AUEITATIE (synchronous speed) 138AILTIAUILUILIGANYYY UaEALAA A

TswasFaduwimdnansuyundouiiniy
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/
c:)B 81
A2

JUN 4 vianmsvhauvesseihuenes

IMndnvazlaTIas1evalsmasasnann sy nuiwmisuniudslasiauawassady
& = M 1A ' PP A & = o v ¢ a Had
1DLMOSWUULER e kiTluus9a1u (Brushless) lufldmauiinmasimas einliuamasyiniiive
SenuLanAeiueenly 1w 13enTiUANIN Permanent Magnet Synchronous
Motor(PMSM) @ananefsdslasdauawasnluiinuseatu tnesfisenitediwasiiuawmes (AC

Servo motor) WaeUnAenauUgEe9I1 AC Brushless 138 Brushless Motor tudu

2.2.2 159815199938 UURIVANLTRSTINLA DS

anvauzretsrvUAUANesTmamesazidussuuatuANkuug UTn(Closed loop
control) ¥ 4Usgnaunde 3 Inuan13AIuANAE Inaani1sauaNwsedn (Torque Control
Mode) Bsagreseuvisegulugn InuanismuaugnsisaVelocity Control Mode) uaglnun

n1sAuANALL(Position Control Mode) &segguanuuengn lagilesrusenaunianftye

A5

Y

I Paosition Control Made
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1. Wwashuoas (Servo Motor) (ALl 4.2)

2. ynuANMsTuAdaugasl (Servo Drive,Servo Amplifier visetnefiizandn

servo controller ) (funus 4.4, 4.5, 4.6)

3. gunsnidoundu (Feedback Device \u Speed encoder uag Position Sensor )

(ANLUUS 4.3)

2.3 PCA9685
0% PCA9685 w3anfe PWM LED controller 910 NXP Semiconductors N13AUAY

msviuveaseshazlddyyiu PWM U Weled afedyain PWM agviliasnsadu

waslale

U7 6 PCA9685

2.3.1 Pinouts

- GND n31nvedluna

- VCC 1WL§8aIuQa fosTafewmsetu Logic Level 714 win Arduino 14 5V wnld
NodeMCU f 3.3V uaglwiunilianiu 5v

-~ vt Julvesy demnldiuimesla 16 ¢ T VCC avline Srelimevendnlunssi ¢
Tupavih Screw Terminal anlildau 1d 5V snundsnszuags 9 fasneduigoslais 16
$

- SDA anedyeyras SDA Y9an15A0aIMU 12C

- SCL anednyeyrau SCL vosnsdansuuu 12C



- OE fio Output Enable tfunsfmuninazldsu Output 71 16 deemssl Ingvitau
wuu Active LOW wnnladeyayras LOW winld Output Aagyingu uavnnld HIGH il
aglalll Output sl ilduua Optional Laldulivaesassly.

- Output 91 Output VimuafmlugaszgnesniuunTvinuluge 9 Aell PWM nsanang

Ju V+ uay GND muddiv Fefagaswnuwivesgesly dnndeulaviuil Ivioiun 16 4o

16 Output Haus 0 f 15

2.3.2 12C Address

Tuga 12C Guansnsovistuvans 4 fal8 Taoflusiassadudod Address ludnfu PCA968S
tufivildviiousu usnisiaen Address ugadlding Hardware Setting Aefiuwuniuuass
89 Jumper 179 9 11 A0 fia A5 assillusne 12C Address Failamaldmiunnsng usaz
a@wnsn Multiple Driver luf 62 Outputs Wity Aeud 4luga  O=Udeyine 1=UAn3

WouNy

a3 | AZjasias]| AoodB R A9IRRET Af | ABCADGR | 75 #R[Rs [ 3]ad] a0 | ABBRGJ: | e Rd| A2 [T {aj, A0k |

gﬂ‘ﬁ' 7 12C Address
2.3.3 Library PCA9685
Adafruit PWMServo (Adafruit Github) %38 Adafruit PWMServo (Mirror Fitrox GDrive)

2.4 EEPROM Esp32 library

NSV ULALEIUAIIINUUIBAIININ flash memory 989 Node32S Tngla
Arduino IDE 1519¢ld EEPROM Librarywed ESP328snsldanufagadneqduiiu
Library #l4u Arduino

EEPROM Library 83 Node325 fiuisanunsaldinis flash memory Iégaan
512 bytesamungauinsannsaduiinals 512 addresses finunnsatiule

TagiANausaTunnladaIfws 0 — 255 Tunsazailnia



EEPROM library

can use up to 512 bytes in the flash memory.

512 different addresses e
477

you can save a value between
0 and 255 |
in each address position

2.5 Gyro sensor MPU6050

MPU6050 LU 9DOF IMU @8 9 Degrees Of Freedom Inertial Measurement Unit
Fak1i1 9 unuilinanfituanunsainamiss (Accelerometenld 3 wnu (X, Y, 2) filalsa
AU (Gyroscope) 3 wau (X, Y, Z) wazinanuduvesauisudinan (Magnetometen)ld 3
wnt (X, Y, Z) Snviadiedl Digital Motion Processor @sslualadhiey MPU6050 ieusioriu

UBIANAUNNILNNTADEITHUU 12C

gﬂﬁ 9 Gyro sensor MPU6050
2.5.1 Library Gyro sensor MPU6050
MPU6050_Llight it Library dwsu MPU6050 ildeniléine Svuindn uae

a1u1salgaulag
2.6 Esp-NOW

ESP-NOW fennsieansuaniUdsudeyassninauesa ESP32 ESP8266 anunsailie
TUsunsueuasiléishe Arduino IDE msdeansuuy ESP-NOW iluluslnaoatiiaunlag
Espressif dmiudsdoyavunmanuuuussndandanuionnud 2.4G vilvigunsalneuls
Tnensauvulaifestiudanats annsndearsléiuuy gunsaluazgunsal viauuumais

gunsaliuumTetlanTouiu


https://github.com/rfetick/MPU6050_light

U7 10 Esp-NOW

2.6.1 AMUAIUTITAVY ESP-NOW

~ Aoansuuulananinud 2.4G wuuUsendandsy

- @d1ap3eTiunssudsdygaunuuliane

_ $relrluddousesnlu® ludeasedlvsl

- 1W/neasiiateya HOaN3IENINNUDIA

- dewftminadiayagsanasiay 250 lud

- 1Housioldgegn 20 Tuun

- ieR °"wwmﬂawmmm'i%’uLl,awia"ifas,gﬁ

- seeyda ESP32/ESP8266 Uszanad 100-200 1ns Fufiugunsaluazan1nuiindey

2.7 Wsunsy Solidwork

AsEU e e

*Isometric
[EIEIE] Mode! 3D Views | Motion Study 1
sou

IDWORKS Premum 2022 5950 Under Defined Editing Assembly 8 & MMGS - @

5U7 11 TUsunsu Solidwork
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SOLIDWORKS %a9#iwisaanwuudniuauaudanssy wu dudiu gunsel
ww5e3dns 1usiu lae WWugenduaslunszga CAD (Computer Aided Design and Drafting)
Feannsadrasadulumaaudale wasiimuazideanit CAD Malulumsimsgsidiusi 9

U AN gl @1gnsTdeu Wudy

Solution lARLALYEY SOLIDWORKS

- anunsaadisduduiitirududeu sonuuuiudiuldetsanga fussanianuas
Sesan1slEeu

- dwdenmsAumiuazliusslevdandeyaneinuimnsuiideguds ievilinng
Aaundnseiduliegnesinisa

- tufinfudndlinules aaandiuasusiuuulihesonindrdeanaelulusunsy
SOLIDWORKS

- @& 20 Alddmsunsrandioldlunisdeansitnueenuuuiezldlunisuan
warUsenouagdls

- MITRdeuAUnUNSHAnag1dnlulRlusEniteniseanuuuLienazYieluns

PIUANALYUNISHER eg1sUTEANTA N

2.8 TUsunsy Arduino

(=] i

3U7 12 Tsunsu Arduino
Jugesuwisildlunslusunsuidanidadideuludivesiulasaeulvsaaasiivh

muddslaelusilusunsuaziilavsd AvimihidunisSenilsdduangWaunileidu

o

a o A ! v ° a v X a 1 v a P
LﬂEJ'Jﬂ‘ULiENW'W\Tsﬂﬁaﬁﬂi'ﬁﬂu’]uﬁﬁ]ﬁu‘lﬂﬁqﬂﬂu LLaguﬁ']@EJ']QIﬂWELUﬂqiL'TJEJUIUﬁLLﬂilI YiINRKBRIRN

(3

ilulduasUszand
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unii 3
n15ALHUIY
3.1 miaamwu%udquﬁuﬂuﬁ

lun1sesnuuuviueud azvinisasialiaa 30 Tulusunsy Solidwork anntuagly

1389 3D printer TUNTEF9TUIIUAT

3.1.1 Tuwma 3D Va9IJUIU

U 13 Part 1
Judhuwinveniueud assnasesnuuy eliaiusaduienda Servo motor fiu
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3.2.1 aantuy PCB Mainboard

sUN 37 Schematic mainboard
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3.2.2 99nLUuU PCB Remote
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5U71 46 OLED 0.96
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3.3.2 Esp32 Mainboard receiver
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unil 4

NaNIINNADN

4.1 ANSE9AT servo STUINUBSA

) .
=
11:20:30.359 -> Send Valur D1 1 is :80
11:20:31.868 -> Send Valur D2 1 is :114
11:20:32.514 -> Send Valur D3 1 is :126
11:20:32.868 -> Send Valur D3 2 is :125
11:20:32.950 -> Send Valur D3 2 is :124
11:20:33.292 -> Send Valur D2 2 is :113
11:20:33.769 -> Send Valur D1 2 is :79
11:20:34.484 -> Send Valur D7 1 is :73
11:20:34.922 -> Send Valur D8 2 is :58
11:20:35.345 -> Send Valur D9 1 is :104
11:20:35.637 -> Send Valur D10 2 is :91
11:20:35.727 -> Send Valur D10 2 is :90
11:20:36.443 -> Send Valur D9 2 is :103
11:20:36.527 -> Send Valur D9 2 is :102
11:20:37.390 -> Send Valur D6 2 is :86
8 Autoscroll (8 Show tmestamp Newtioe “] [1s200beua | | Cear cutput
.
= . 4
gih/l 52 Serial monitor Remote
-] 3 .
=
11:20:;4.;'16 —)7G?; Value 7 ik o 5 Y Y N 2ilha g N NN
11:20:34.376 -> D1 is :80 D2 is :113 D3 is :125 D4 is :74 DS is :91 D6 is :87 D7 is :72 DB is :59 D9 is :103 D10 is :92
11:20:35.862 -> Get Value
11:20:35,862 -> D1 is :80 D2 is ;114 D3 is :125 D4 is :74 D5 is :91 D6 is :87 DT is :72 D8 is ;59 DO is :103 D10 is :92
11:20:36,506 -> Get Value
11:20:36.50€ -> D1 is 280 D2 is :114 D3 is :126 D4 is :74 DS is :91 D6 is :87 D7 is :72 D8 is :59 D9 is :103 D10 is :92
11:20:36.906 -> Get Value
11:20:36.906 -> D1 is :80 D2 is :114 D3 is :125 D4 is :74 DS is :91 D6 is :87 D7 is :72 DB is :59 92
11:2 > Get Value
11:20:36.986 -> D1 is :80 D2 is :114 D3 is :124 D4 is :74 D5 is :91 D6 is :87 DT is :72 DB is :59 192
11:20:37.306 -> Get Value
11:20:37.306 -> D1 is :80 D2 is :113 D3 is :124 D4 is :74 DS is :91 D6 is :87 D7 is :72 DE is :59 D9 is :103 D10 is :92
11:20:37.787 -> Get Value
11:20:37.787 -> D1 i3 :79 D2 is :113 D3 is :124 D4 dis :74 D5 is :91 D6 is :87 D7 is :72 DB is :59 D9 is :103 D10 is :92
11:20:38.469 -> Get Value
11:20:38.469 -> D1 is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D6 is :87 D7 is :73 DB is :59 D9 is :103 DI0 is :92
11:20:38.951 -> Get Value
11:20:38,951 -> D1 is :79 D2 is :113 D3 is 2124 D4 is :74 D5 is :91 D€ is :87 D7 is :73 D8 is :58 D10 is :92
11:20:39,.351 -> Get Value
Dl is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D6 is :87 D7 is :73 D8 is :58 D9 is :104 D10 is :92
Get Value
D1 is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D& is :87 D7 is :73 DE is :58 D9 is :104 D10 is :91
> Get Value
D1 is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D6 iz :87 D7 is :73 DB is :58 D9 is :104 D10 is :90
Get Value
D1 is :79 D2 is :113 D3 is :124 D4 is :74 DS is 91 D6 is :87 DT is :73 DB is :58 D9 is :103 D10 is :90
Get Value
Dl is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D€ is :87 D7 is :73 D8 is :58 D9 i D10 is :90
Get Value
> D1 is :79 D2 is :113 D3 is :124 D4 is :74 DS is :91 D6 is :86 D7 is :73 DB is :58 D9 i D10 is :90
18 Autoscroll (8 Show bmestamp Nawing ~ 11s200b0ud ~| | Clear output

E‘Uﬁ 53 Serial monitor Mainboard
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sUl 54 wansen servo 8anv1e OLED 0.96

U

4.2 N1589A1 servo adli EEPROM wag Landuy Serial monitor

38

5UT 55 Serial monitor wansn1sTuTinA1a1n EEPROM

U

9«

Send
12:09:41.588 -> ets Jul 29 2018 12:21:46
12:09:41.589 >
12:09:41.589 -> rstiOx1 (POWERON_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)
12:09:41.58% -> configsip: 0, SEIWP:Oxee
12:09:41.58% => clk_drvi0x00,q_drv:0x00,d_drv:0X00, c£0_drv:0x00, hd_drv: 0x00,wp_drv:0x00
12:09:41.588 -> mode: i1
12:09:41.58% -> loa a
12:09:41.58% -> Load:0x3ffro0lc, len:1216
12:05:41.585 -> ho 0 tail 12 room 4
12:09:41.58% -> load:0%40078000, len: 10544
12:09:41.637 -> load:0x40080400, len: 6383
12:09:41.637 -> entry 0x400806b4
12:09:42.330 > Step 1 X(78,113,125,74,91,87,72,59,103,52) ; X¥(214,231);
12:09:42.521 -> Step 2 X(79,110,125,74,91,87,72,59,103,92); X¥(214,231);
12:09:42.74% -> Step 3 X(78,110,130,74,51,87,72,55,103,92); X¥(214,231);
12:09:42.926 -> Step 4 X(79,110,130, 65,91,87,72,59,103,92) ; XY (214,231) ;
12:09:43.116 —> Step 5 X(78,110,130,69,51,87,72,64,103,%2); X¥(214,230);
12:09:43.352 -> Step 6 X(79,110,130, 69, 91,87, 68,64,103,92); X¥{214,231);
12:09:43.530 > Step 7 X(78,110,130,68,51,51,68,64,103,32); X¥(214,231);
12:09:43.714 -> Step 8 X(7%,110,130, 69,91,51,68,64,98,92) ; XY (214,231);
12:09:43.936 —> Step 5 X(78,110,130,689,91,81,68,64,98,97) ; KY(214,231) ;
12:09:44.118 -> Step 10 X(79,110,130, 65,51, 51,68, 64,58,37); X¥(214,231);
8 sutoscroll 80 Shows tmastamp Neveine <] [uszontowd || Geor outpee
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4.3 MINAFDUNITNNNY TEUINGEIUN AUYUBUA

© ESP32. ler_board | Arduino 1.8.19 (Windows Store 1.8.57.0)

File Edit Sketch Tools Help

ESP32_Sender_board §

112 X(79, 130, , 83, 10, 82, 42, 59, T6, ; Y g :
113 x(79, 130, 125, 83, 76, 82, 42, 46, 76, 85); //XY (241, 14);
114 %(79, 130, 125, 83, 76, 82, 42, 46, 96, 85); //XY (240, 14);

X (79, 120, 125, 83, 76, 82, 42, 46, 96, 85); J/XY (22, 6€):
X(79, 120, 125, 83, 76, 82, 50, 46, 96, 85); //XY (28, 6);:
X(79, 120, 125, 80, 76, 82, 50, 46, 96, 85); //XY (28, 6);
X(79, 120, 125, 80, 76, 82, 70, 46, 96, 85); //XY (32, 6);:
X(79, 120, 125, 74, 76, 82, 70, 46, 96, 85); J/XY (23, T):
X(79, 113, 125, 74, 76, 82, 72, 46, 96, 85); //XY(33, T):

X (79, 113, 125, 74, 76, 82, 72, 59, 96, 85); //XY(33, 1);
X(79, 113, 125, 74, 76, 82, 72, 59, 103, 85); //XY(32, 7);
X(79, 113, 125, 72, 76, 82, 72, 59, 103, 85);: J/XY (18, 7):
X(79, 113, 125, 74, 76, 82, 72, 59, 103, 85): //%Y(22, 7);
X(79, 113, 125, 74, 76, 82, 72, §9, 103, 75);: /XY (22, 10);
x(79, 113, 125, 74, 90, 82, 72, 59, 103, 75);: J/XY (21, 1);
X(79, 113, 125, 74, 90, 82, 72, 59, 103, 82);: //¥Y (20, 254);
X(79, 113, 125, 74, 90, 95, 72, 59, 103, 82);: J/XY (17, 3);:
X(79, 113, 125, 74, 90, 87, 72, 59, 103, 82): //XY (20, 0);:
x(79, 113, 125, 74, 90, 87, 72, 59, 103, 92): /%Y (23, 254)://
X(79, 130, 125, 83, 76, 82, 42, 46, 96, 72); //X¥ (240, 13);
X (79, 130, 125, 83, 81, 82, 42, 46, 96, 72); //XY (241, 7);
X(79, 130, 125, 83, 81, 82, 42, 46, 96, 85); //XY (241, 255);

Y 1
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TUswnNs1 Mainboard

#include <Wire.h>

#include <Adafruit PWMServoDriver.h>
#include <Bounce2.h>

#include <esp_now.h>

#include <WiFi.h>

#include <EEPROM.h>

#include <MPU6500 WE.h>

#define EEPROM_SIZE 512

#define MPU6500 ADDR 0x68

Adafruit_ PWMServoDriver pwm =
Adafruit PWMServoDriver();
MPU6500 WE myMPU6500 =

MPU6500 WE(MPU6500 ADDR);

int D[14] = {0, 79, 117, 125, 74, 91, 87, 68, 59, 103, 92};
int val;

int SW;

intl=0;

int Num;

int O;

int N;

int A[2];

int G;

typedef struct struct_message {

int S[12] = {0, 79, 117, 125, 74, 91, 87, 68, 59, 103, 92};

} struct_message;

struct_message myData;

#define SERVOMIN 550

#define SERVOMAX 2450

#define SERVO_FREQ 50 // Analog servos run at ~50 Hz
updates

#define servo01 0
#define servo02 1
#define servo03 2
#define servo04 3
#define servo05 4
#define servo06 11
#define servo07 12
#define servo08 13
#define servo09 14

#define servo10 15

int servolPPos, servo2PPos, servo3PPos, servodPPos,
servo5PPos,  servo6PPos,  servo7PPos,  servo8PPos,
servo9PPos, servol10PPos;

int degree 1, degree 2, degree 3, degree 4, degree 5,

degree 6, degree 7, degree 8, degree 9, degree 10;

Bounce debouncer = Bounce();

void OnDataRecv(const uint8 t * mac, const uint8 t
*incomingData, int len) {

memcpy(&myData, incomingData, sizeof(myData));

D[1] = myData.S[1];
D[2] = myData.S[2];
D[3] = myData.S[3];
D[4] = myData.S[4];
D[5] = myData.S[5];
D[6] = myData.S[6];
D[7] = myData.S[7];
DI[8] = myData.S[8];
D[9] = myData.S[9];
D[10] = myData.S[10];

Serial.println("Get Value");

for(inti=1;i<=9;i++){
Serial.print("D");
Serial.print(i);
Serial.print(" is :");
Serial.print(DI[il);
Serial.print(" ");

}

Serial.print("D");

Serial.print(10);

Serial.print(" is :");

Serial.printin(D[10]);

void setup() {

Serial.begin(115200);
pinMode(16, INPUT);
EEPROM.begin(EEPROM _SIZE);
WiFi.mode(WIFI_STA);



[++;

if (esp_now_init() I= ESP_OK) { G = EEPROM.read(l);
Serial.println("Error initializing ESP-NOW"); Serial.print(G);
return; Serial.printtn(");");

3 [++;

esp_now register_recv_cb(OnDataRecv);

for (int n = 1; n <= Num; n++) {
Serial.print("Step ");
Serial.print(n);
Serial.print(" X(";
for(intn=1;n <= 9; n++) {

O = EEPROM.read(l);

delay(200);
pwm.begin(); }
pwm.setOscillatorFrequency(27000000); // The int.osc. I =1;
is closer to 27MHz }
pwm.setPWMFreq(SERVO FREQ); // Analog servos run
at ~50 Hz updates void loop() {

myMPU6500.autoOffsets(); SW = digitalRead(16);
myMPU6500.enableGyrDLPF();
myMPU6500.setGyrDLPF(MPU6500 DLPF_6); if (SW == HIGH) {
myMPU6500.setSampleRateDivider(5); for (int n = 1; n <= 10; n++) {
myMPU6500.setGyrRange(MPU6500 GYRO RANGE_250);
myMPU6500.setAccRange(MPU6500 ACC_RANGE 2G); EEPROM.write(l, DIn);
myMPU6500.enableAccDLPF(true); Serial.print("D");
myMPU6500.setAccDLPF(MPU6500 DLPF 6); Serial.print(n);
delay(200); Serial.print(" is :");

Serial.printn(DInD);
| = EEPROM.read(0); delay(10);
N=1I; Serial.printtn(l);
Num = (1 / 12); l++
=1 EEPROM.write(0, 1);

EEPROM.commit();

}

xyzFloat gValue = myMPU6500.getGValues();

A[1] = gValue.x * 100;
EEPROM.write(l, A[1]);

Serial.print(O); Serial.print("X ");
Serial.print(","; Serial.print(" is :");
[+4; Serial.printn(A[1]);
} delay(10);
O = EEPROM.read(l); Serial.print(n(l);
Serial.print(O); [++;

Serial.print(");");
Serial.print(" ")

I++;

G = EEPROM.read(l);
Serial.print("XY(");
Serial.print(G);
Serial.print(",");

EEPROM.write(0, 1);
EEPROM.commit();

A[2] = gValue.y * 100;
EEPROM.write(l, A[2]);
Serial.print("Y ")
Serial.print(" is :");
Serial.printn(A[2));



delay(10);
Serial.println(l);
l++;
EEPROM.write(0, 1);
EEPROM.commit();

S5(D[1))
Sa(D[2));
S3(DI3]);
S2(Dl4));
S1(D[5));
s10(Dle);
S9(D[7);
S8(DI8));
S7(DI9));
S6(DI10]);

}
void X(int s1, int s2, int s3, int s4, int s5, int s6, int s7, int
s8, int s9, int s10) {
S5(s1);
S4(s2);
S3(s3);
S2(sd);
S1(s5);
S10(s6);
S9(s7);
S8(s8);
S7(s9);
S6(s10);

void RUN(int x1, int x2, int x3, int x4, int x5, int x6, int x7,
int x8, int x9, int x10) {

S1(x1);

S2(x2);

S3(x3);

SA(x4);
S5(x5);
S6(x6);
STXT);
S8(x8);
S9(x9);

S10(10);

void S1(int x) {

servolPPos = x;

degree 1 = map(servolPPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo01, degree 1);

delay(10);
}

void S2(int x) {

servo2PPos = x;

degree 2 = map(servo2PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo02, degree 2);

delay(10);
}

void S3(int x) {

servo3PPos = x;

degree 3 = map(servo3PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo03, degree 3);

delay(10);
}

void Sa(int x) {

servodPPos = x;

degree 4 = map(servodPPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo04, degree 4);

delay(10);
}

void S5(int x) {

servo5PPos = x;

degree 5 = map(servo5PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo05, degree 5);

delay(10);
}

void S6(int x) {

servo6PPos = X;

degree 6 = map(servo6PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo06, degree 6);

delay(10);
}

void S7(int x) {



servo7PPos = x;

degree 7 = map(servo7PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo07, degree 7);

delay(10);
}

void S8(int x) {

servo8PPos = X;

degree 8 = map(servo8PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo08, degree 8);

delay(10);
}

void S9(int x) {

servo9PPos = X;

degree 9 = map(servo9PPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo09, degree 9);

delay(10);
}
void S10(int x) {

servol0PPos = x;

degree 10 = map(servolOPPos, 0, 180, SERVOMIN,
SERVOMAX);

pwm.writeMicroseconds(servo10, degree 10);

delay(10);
}

void Walk() {

X(79, 117, 125, 74, 91, 87, 68, 59, 103, 92)
//XY(244,7); //Start

X(79, 117, 125, 74, 100, 87, 68, 59, 103, 92);
//XY(253,253);

X(79, 117, 125, 74, 100, 87, 68, 59, 103, 102); //XY(0,250);

X(79, 127, 125, 74, 100, 87, 68, 59, 103, 102);
//XY(249,249);  //Stepl

X(79, 127, 125, 85, 100, 87, 68, 59, 103, 102);
//XY(251,250);

X(79, 127, 125, 85, 91, 87, 68, 59, 103, 102)
//XY(250,252);

X(79, 127, 125, 85, 91, 87, 68, 59, 103, 91); //XY(2,1);

X(79, 127, 125, 80, 91, 87, 68, 59, 103, 91); //XY(255,1);

X(79, 127, 125, 80, 77, 87, 68, 59, 103, 91); //XY(0,12);

X(79, 127, 125, 80, 77, 87, 68, 59, 103, 85);

X(79, 127, 125, 80, 77, 84, 68, 59, 103, 85);
X(79, 127, 125, 76, 77, 84, 68, 59, 103, 85);
X(79, 117, 125, 76, 77, 84, 68, 59, 103, 85);
X(79, 117, 125, 74, 77, 84, 68, 59, 103, 85);

X(79, 117, 125, 74, 77, 84, 58, 59, 103, 85); //XY(245,9);
//Step2

X(79, 117, 125, 74, 77, 84, 58, 59, 93, 85); //XY(245,8);

X(79, 117, 125, 74, 77, 84, 58, 59, 93, 92); //XY(246,10);

X(79, 117, 125, 74, 77, 84, 58, 59, 93, 83); //XY(244,
12);

X(79, 117, 125, 74, 91, 84, 58, 59, 93, 83);  //XY(0, 4);

X(79, 117, 125, 74, 91, 84, 58, 59, 93, 92);  //XY(2, 0)

X(79, 117, 125, 74, 91, 84, 58, 59, 96, 92);  //XY(252, 1)

X(79, 117, 125, 74, 101, 84, 58, 59, 96, 92);  //XY(250,

253);

X(79, 117, 125, 74, 101, 84, 58, 59, 96, 102);  //XY(252,
249);

X(79, 117, 125, 74, 101, 84, 68, 59, 96, 102); //XY(9,
247);

X(79, 117, 125, 74, 101, 84, 68, 59, 103, 102);

X(79, 117, 125, 74, 91, 84, 68, 59, 103, 85), //End
X(79, 117, 125, 74, 91, 84, 68, 59, 103, 92);
X(79, 117, 125, 74, 91, 87, 68, 59, 103, 92);

}



TUswnNsy Remote

#include <esp_now.h>
#include <WiFi.h>

#include <SPLh>

#include <Wire.h>

#include <Adafruit_GFX.h>
#include <Adafruit_ SSD1306.h>

#define SCREEN_ WIDTH 128 // pixel A1uning
#define SCREEN_HEIGHT 64 // pixel A331g4

#define OLED RESET -1 //% reset 1¥u -1 dnldsauiuan
Arduino reset

Adafruit SSD1306 OLED(SCREEN WIDTH, SCREEN HEIGHT,
&Wire, OLED RESET);

uint8 t broadcastAddress[] = {0x94, OxB5, 0x55, OxF3,
Ox6F, 0x70}; //94:B5:55:F3:6F:70

bool S1A, S1B, S2A, S2B, S3A, S3B, S4A, S4B, S5A, S5B, S6A,
S6B, STA, STB, S8A, S8B, S9A, S9B, S10A, S10B;

int S[11](3];

int State[11];

int D[12] = {0, 79, 113, 125, 74, 91, 87, 72, 59, 103, 92},
int N[12] = {0, 79, 113, 125, 74, 91, 87, 72, 59, 103, 92};

typedef struct struct_message {
int S[12] = {0, 79, 113, 125, 74, 91, 87, 72, 59, 103, 92};

} struct_message;
struct_ message myData;
esp_now_peer_info_t peerinfo;
void OnDataSent(const uint8 t *mac_addr,
esp_now_send_status_t status) {
/*
Serial.print("\r\nLast Packet Send Status:\t");
Serial.println(status == ESP_NOW _SEND SUCCESS ?

"Delivery Success" : "Delivery Fail");

*/

void setup() {
Serial.begin(115200);

WiFi.mode(WIFI_STA);
if (esp_now_init() I= ESP_OK) {
Serial.println("Error initializing ESP-NOW");

return;

esp_now register_send cb(OnDataSent);

memcpy(peerinfo.peer_addr, broadcastAddress, 6);
peerlnfo.channel = 0;

peerinfo.encrypt = false;

if (esp_now add_peer(&peerinfo) I= ESP_OK) {
Serial.println(*Failed to add peer");

return;

if (IOLED.begin(SSD1306 SWITCHCAPVCC, 0x3C)) { // ?niljﬂ
%98 OLED 3u3hanudi Address 0x3C
Serial.printn("SSD1306 allocation failed");
}else {
Serial.printin("ArdinoAll OLED Start Work II");
}

pinMode(39, INPUT);
pinMode(23, INPUT);
pinMode(34, INPUT);
pinMode(35, INPUT);
pinMode(32, INPUT);
pinMode(33, INPUT);
pinMode(25, INPUT);
pinMode(26, INPUT);
pinMode(14, INPUT);
pinMode(12, INPUT);
pinMode(19, INPUT);
pinMode(18, INPUT);
pinMode(5, INPUT);

pinMode(17, INPUT);
16, INPUT);
4, INPUT);

2, INPUT);

15, INPUT);
13, INPUT);
27, INPUT);

pinMode
pinMode
pinMode
pinMode
pinMode

pinMode

OLED.clearDisplay(); // aunmluninaeyisiue
OLED.setTextColor(WHITE, BLACK); //fvuadeninudan

°
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X(79, 117, 125, 74, 91, 84, 68, 59, 103, 85), //End

OLED.setCursor(15, 20); // fyunsiiim xy flazuaniua X(79, 117, 125, 74, 91, 84, 68, 59, 103, 92);
OLED.setTextSize(2); // fMuATWIAFISNYS X(79, 117, 125, 74, 91, 87, 68, 59, 103, 92);
OLED.print("Working.."); */
OLED.display(); // &dlviaauanssa
S
/* X(79, 113, 125, 74, 91, 87, 72, 59, 103, 92);
X(79, 117, 125, 74, 91, 87, 68, 59, 103, 92); X(79, 113, 125, 74, 105, 87, 72, 59, 103, 92);
//XY(244,7); //Start
X(79, 117, 125, 74, 100, 87, 68, 59, 103, 92); X(79, 113, 125, 74, 105, 87, 72, 59, 103, 105);
//XY(253,253);
X(79, 117, 125, 74, 100, 87, 68, 59, 103, 102); //XY(0,250); X(86, 130, 125, 74, 105, 87, 72, 59, 103, 105);
for (inti=1;i<=5; i++) { X(86, 130, 125, 88, 105, 87, 72, 59, 103, 105);
X(79, 127, 125, 74, 100, 87, 68, 59, 103, 102);
//XY(249,249);  //Stepl X(86, 130, 125, 88, 112, 87, 72, 59, 103, 105);
X(79, 127, 125, 85, 100, 87, 68, 59, 103, 102);
//XY(251,250); X(86, 130, 125, 88, 112, 87, 72, 59, 103, 99);
X(79, 127, 125, 85, 91, 87, 68, 59, 103, 102);
//XY(250,252); X(86, 130, 125, 88, 89, 87, 72, 59, 103, 99);
X(79, 127, 125, 85, 91, 87, 68, 59, 103, 91); //XY(2,1);
X(79, 127, 125, 80, 91, 87, 68, 59, 103, 91); //XY(255,1); X(86, 130, 125, 88, 90, 87, 72, 59, 103, 97);
X(79, 127, 125, 80, 77, 87, 68, 59, 103, 91); //XY(0,12);
X(79, 127, 125, 80, 77, 87, 68, 59, 103, 85); X(79, 130, 125, 88, 90, 87, 72, 59, 103, 97);
X(79, 127, 125, 80, 77, 84, 68, 59, 103, 85);
X(79, 127, 125, 76, 77, 84, 68, 59, 103, 85); X(79, 130, 125, 80, 90, 87, 72, 59, 103, 97);
X(79, 117, 125, 76, 77, 84, 68, 59, 103, 85);
X(79, 117, 125, 74, 77, 84, 68, 59, 103, 85); X(79, 130, 125, 80, 90, 82, 72, 59, 103, 97);
X(79, 117, 125, 74, 77, 84, 58, 59, 103, 85); //XY(245,9); //X(79, 113, 125, 74, 91, 87, 72, 59, 103, 92);
//Step2
X(79, 117, 125, 74, 77, 84, 58, 59, 93, 85); //XY(245,3); X(79, 130, 125, 80, 90, 82, 72, 59, 103, 95);
X(79, 117, 125, 74, 77, 84, 58, 59, 93, 92); //XY(246,10);
X(79, 117, 125, 74, 77, 84, 58, 59, 93, 83);  //XY(244, X(79, 130, 125, 86, 90, 82, 72, 59, 103, 95);
12);
X(79, 117, 125, 74, 91, 84, 58, 59, 93, 83);  //XY(0, 4); X(79, 130, 125, 86, 76, 82, 72, 59, 103, 95); //
X(79, 117, 125, 74, 91, 84, 58, 59, 93, 92);  //XY(2, 0);
X(79, 117, 125, 74, 91, 84, 58, 59, 96, 92);  //XY(252,
1); X(79, 130, 125, 86, 76, 82, 35, 59, 103, 95);
X(79, 117, 125, 74, 101, 84, 58, 59, 96, 92);  //XY(250,
253); X(79, 130, 125, 86, 76, 82, 35, 59, 103, 85);
X(79, 117, 125, 74, 101, 84, 58, 59, 96, 102);  //XY(252,
249); X(79, 130, 125, 86, 76, 82, 35, 59, 76, 85);
X(79, 117, 125, 74, 101, 84, 68, 59, 96, 102);  //XY(9,
247); X(79, 130, 125, 83, 76, 82, 35, 59, 76, 85);

X(79, 117, 125, 74, 101, 84, 68, 59, 103, 102);



X(79, 130, 125, 83, 76, 82, 42, 59, 76, 85);  //XY(238,

13);

X(79, 130, 125, 83, 76, 82, 42, 46, 76, 85);  //XY(241,
14);

X(79, 130, 125, 83, 76, 82, 42, 46, 96, 85);  //XY(240,
14);

X(79, 120, 125, 83, 76, 82, 42, 46, 96, 85);  //XY(22,

6);
X(79, 120, 125, 83, 76, 82, 50, 46, 96, 85); //XY(28, }
6);
X(79, 120, 125, 80, 76, 82, 50, 46, 96, 85); //XY(24, void loop() {
6);
X(79, 120, 125, 80, 76, 82, 70, 46, 96, 85); //XY(32, S[1][1] = digitalRead(39);
6); S[1][2] = digitalRead(23);
X(79, 120, 125, 74, 76, 82, 70, 46, 96, 85); //XY(23, S[2][1] = digitalRead(34);
7 S[2][2] = digitalRead(35);
X(79, 113, 125, 74, 76, 82, 72, 46, 96, 85); //XY(33, S[3][1] = digitalRead(32);
7 S[3][2] = digitalRead(33);
X(79, 113, 125, 74, 76, 82, 72, 59, 96, 85); //XY(33, S[4][1] = digitalRead(25);
7; S[4][2] = digitalRead(26);
X(79, 113, 125, 74, 76, 82, 72, 59, 103, 85),  //XY(32, S[5][1] = digitalRead(14);
7 S[51[2] = digitalRead(12);
X(79, 113, 125, 72, 76, 82, 72, 59, 103, 85),  //XY(18, S[6][1] = digitalRead(19);
7 S[6l[2] = digitalRead(18);
X(79, 113, 125, 74, 76, 82, 72, 59, 103, 85);  //XY(22, S[7][1] = digitalRead(5);
7 S[71[2] = digitalRead(17);
X(79, 113, 125, 74, 76, 82, 72, 59, 103, 75);  //XY(22, SI8][1] = digitalRead(16);
10); S[8][2] = digitalRead(4);
X(79, 113, 125, 74, 90, 82, 72, 59, 103, 75);  //XY(21, S[9][1] = digitalRead(2);
1); S[91[2] = digitalRead(15);
X(79, 113, 125, 74, 90, 82, 72, 59, 103, 82);  //XY(20, S[10][1] = digitalRead(13);
254); S[10][2] = digitalRead(27);
X(79, 113, 125, 74, 90, 95, 72, 59, 103, 82);  //XY(17,
3); OLEDS();
X(79, 113, 125, 74, 90, 87, 72, 59, 103, 82);  //XY(20,
0); for(inti=1;i<=11; i+ {
X(79, 113, 125, 74, 90, 87, 72, 59, 103, 92);  //XY(23, if (S[il[1] == HIGH) {
254),// Di]++;
myData.S[i] = D[i];
esp_err t result = esp_now_send(broadcastAddress,
X(79, 130, 125, 83, 76, 82, 42, 46, 96, 72);  //XY(240, (uint8_t *) &myData, sizeof(myData));
13); Serial.print("Send Valur D");
X(79, 130, 125, 83, 81, 82,42, 46,96, 72);  //XY(241, Serial.print(i);
7, Serial.print(" 1);
X(79, 130, 125, 83, 81, 82, 42, 46,96, 85);  //XY(241, Serial.print(" is :");
255); Serial.printn(D[i);



else if (S[l[2] == HIGH) {
Dl
myData.S[i] = D[i];
esp_err t result = esp_now_send(broadcastAddress,
(uint8_t *) &myData, sizeof(myData));
Serial.print("Send Valur D");
Serial.print(i);
Serial.print(" 2");
Serial.print(" is :");
Serial.printn(D[i]);
}
}
delay(50);

void OLEDS() {
OLED.clearDisplay(); // aunmluntheertoua
OLED.setTextColor(WHITE, BLACK); //muuadeninudan

o

AANAER

OLED.setCursor(0, 0); // ANAUAGILALS X,y fazudnia
OLED.setTextSize(1); // MUUATUINAIONET
OLED.print("S1: ");

OLED.println(D[1));

OLED.setCursor(0, 14); // MUUAFIMIALUL X,y Tazuanaua
OLED.setTextSize(1); // AMMUAUUIARIONYS
OLED.print("S2 : ");

OLED.println(D[2]);

OLED.setCursor(0, 28); // MUUAFILIAUL X,y Tazuanaua
OLED.setTextSize(1); // AMMUATUIARIONYS
OLED.print("S3: ");

OLED.println(D[3]);

OLED.setCursor(0, 42); // MUUAFIRIAUL X,y Tazuanaua
OLED.setTextSize(1); // MAUATUINAIONET
OLED.print("S4 : ")

OLED.println(D[4));

OLED.setCursor(0, 56); // fAUARILIALL X,y fezuanina
OLED.setTextSize(1); // MAUATUINAIONET
OLED.print("S5 : ");

OLED.println(D[5));

OLED.setCursor(64, 0); // fAUAGILALL X,y fozuanina

OLED.setTextSize(1); // AMAUATUINAIDNYS
OLED.print("S6 : ");
OLED.println(D[6]);

OLED.setCursor(64, 14); // AAUARILIAUY X,y fozuanana
OLED.setTextSize(1); // AMVUATUIARISNYS

OLED print("s7 : ");

OLED.printn(D[71);

OLED.setCursor(64, 28); // AAUARILIAUY X,y fazuanna
OLED.setTextSize(1); // AMVUATUIARIBNYS
OLED.print("s8 : ");

OLED.println(D[8]);

OLED.setCursor(64, 42); // AAUARILIALS X,y fzuanima
OLED.setTextSize(1); // AMAUATUINAIDNYS
OLED.print("S9 : ")

OLED.println(D[9));

OLED.setCursor(64, 56); // AAUARILIAUA X,y fzuanima
OLED.setTextSize(1); // AMAUATUINAIDNYS
OLED.print("S10 : );

OLED.println(D[10));

OLED.display(); // ddlrineuanua

void SEND() {
for (inti=1;i<=11; i++) {
while (1) {
if (N[i] > DI[i]) {
N[il-;
myData.S[i] = N[iJ;
esp err t result =
esp_now_send(broadcastAddress, (uint8 t *) &myData,
sizeof(myData));
}
else if (N[i] < D[i]) {
N[il++;
myData.S[i] = N[i;
esp err t result =
esp_now_send(broadcastAddress, (uint8 t *) &myData,
sizeof(myData));
}
else if (N[i] == D[i]) {
N[i] = DIi;
myData.S[i] = N[iJ;



esp_err t result =
esp_now_send(broadcastAddress, (uint8 t *) &myData,
sizeof(myData));
break;
}
delay(45);
}
}
}

void X(int s1, int s2, int s3, int s4, int s5, int s6, int s7, int
8, int s9, int s10) {

D[1] = s1;

D[2] = s2;

D[3] = s3;

D[4] = s4;

D[5] = s5;

D[6] = s6;

D[7] = sT;

D[8] = s8;

D[9] = s9;

D[10] = s10;

SEND(Q);





