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Abstract

This thesis presents humanoid robot. The structure of robot comprises few pieces of acrylic, servo
motor and electronic circuits. The purpose of this thesis is to apply knowledge in field of mechanics

engineering for humanoid robot such as computer numerical control machine and C programming

language.

Procedure of this thesis begins at study and design humanoid robot with Solid works program and
computer numerical control (CNC). Each joint of robot is driven by servo motors. Then, electronics

circuits are studied and designed for robot such as switch and control circuits. The results shows

humanoid robot can walk, turn left, turn right and gesture of respect.
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3.9 (a3 uanesN1T lulns sy

E4

wod 1avewesn 14 1uTasenuiiie MG945 $3003 uag Digital servo E-sky EK2-0508

o d 1 v A =Y [ dy
Taoras 1Iusmes UASAINI18aZIDIAAI

g1l 3.17 1o Tawemas 31 MGY45

“weslInees 1B3TU MGY45

Detailed Specifications
Operation speed: 0.25Sec/60degrees
Stall Torque: 12KG/CM
Voltage Range: 4.8v—-172v
Dimension: 40.7mm x 19.7mm x 42.9mm

Weight: 55g
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51 3.18 103 1awelnes HNBFFU $3003

o o Jo
-L%ﬂiT’JNﬂmﬂi 1I9IY¥U S3003

Detailed Specifications

Control System:
Required Pulse:

Operating Voltage:

Operating Temperature Range:

Operating Speed (4.8V):
Operating Speed (6.0V):
Stall 1 Torque (4.8V):
Stall Torque (6.0V):
Operating Angle:
Modifiable:

Current Drain (4.8V):
Current Drain (6.0V):

Direction:

+Pulse Width Control 1520usec Neutral

3-5 Volt Peak to Peak Square Wave

4.8 — 6.0 Volts

-20 to +60 Degree C

0.23 sec/60 degrees at no load

0.19 sec/60 degrees at no load

44 oz/in. (3.2 kg.cm)

56.8 oz/in. (4.1 kg.cm)

45 Deg. One side pulse traveling 400 usec360
Yes

7.2mA/idle

8mA/idle

Counter Clockwise Pulse Traveling 1520-1900

usec



Motor Type: 3 Pole Ferrite

Potentiometer Drive: Indirect Drive

Bearing Type: Plastic Bearing

Gear Type: All Nylon Gears

Connector Wire Length: 127

Dimensions: 1.6” x 0.8” x 1.4” (41 x 20 x 36mm)

31 3.19 Digital servo motor EK 2-0508

-3 2301A93 1IB3% Y EK 2-0508

Detailed Specifications

Standard Voltage: DC5V +/- 1V

PWM Input Range: Pulse Cycle 20+-2ms, Positive Pulse 1~2ms
Speed: 60 degrees / 0.1s

Torque: > 1KG/em (Vee=5V)

Max Corner: > 150 degrees

Operation Temperature: -20 degrees ~ 70 degrees

Weight: 7.5g

Dimensions: 22.8 ¥ 11.5 * 20.8mm
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3.10.1 2995UBT ATIATAIIAY (Keypad Joystick)

Dé D7 D9

o"d =
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ss S6 §7 $8

s s10 si1 s12

s13 S14 S15 $16

T2 ? V.2 SR

it 321 2wsuesARIAdALIgN (Keypad Joystick)
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f2 -A9 (D2 - D9) vziFeudeu ik luTnsaeulnsames Fhilimsnatlueal (S1) mwi

@wouTysunsud
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i —w
D22 -—I ] -]
sv Servo motor
—I m__.._m”
GND
ol
D44 —I cH o]
sy t Servo motor
GND I S ———

70 323 maoudeles Tueimes AUt vewndors w1280
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(Duty Cycle Pulse) mwn@onTlsunsull

MEGA 1280

D22

D23

1 D25

D26 D43 D44

i 3.24 Mm3deudoiwes Iy AUNIVBARIT f 1280
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MANUIN N

a_A d
TisunsumsesnuuuazHans uauyHeUA

a a¢ & 4 1 J o [
Tsunsuladadsn Fudewie Ifoenuuuyusudaesvazimsudauiiuilda
9 aa S A a a" 1 1 A A o =Y
(G-code) Tauld li)sunsudaaunu (Solidcam) tNoWANTUAIUVDIUBUA FIUNFNMITWOY

v
TsunsulAauazdndrsueslda denn'lilil

G CODE LIST

Command Description

GO0 wuiludunse aauANUEIMIWRAPID

Gol pudluduass aauguANUIS W IWFEED OVERIDE

G02 @nihudu e frmanudnuin cw

G03 @uihudu Ids femanudsnin cow

G04 mmﬁmwf;'wmmwen, Exact stop

G09 NYAATIF LN Exact stop

G10 gﬂﬁﬁfﬂu‘,a Programmable data input

G17 msv‘iwmw%’auﬁummunuXpr plane selection

G18 miﬁwmw%'anﬁummuﬂuZpo plane selection

G19 miv‘imuw%’auﬁummuﬂquZp plane selection

G20 msnuluszunia Input in inch

G21 M311971u 1 U2 VUIWATA Input in mm

G22 ans ﬁmuﬂaﬁﬁi?u Stored stroke check function on

G23 ﬂﬂﬂ’liﬁ”lﬂuﬂﬁ"f;’u Stored stroke check function off

G25 danis ﬁmuﬁqﬁﬂ?u Spindle speed fluctuation detection off
G26 Wan1siieuil ﬁf{“]?u Spindle speed fluctuation detection on
G27 A3I9ABUNSIABUNTURUM1S81989 Reference position
G28 Léﬂﬂﬂﬁﬂﬁ‘l“ﬂ 11481989 Automatic return to reference position
G29 Lﬁ‘auai’)ﬂ%mﬁnmﬁﬂgﬁaﬂ Automatic return from reference position

G30 1AoU NAUA K UI819899 2nd, 3rd and 4th



Command

G40
G41
G42
G43
G44
G45
G46
G47
G438
G49
G50
G51
G52
G53
G54
G55
G56
G57
G58
G59
G61
G30
G40
G41
G42
G43
G44
G45
G46
G47

Description

gNANAITY G41 G42

Y 9

yavensAivedia danedude@adassdudiousananianisau)
9

g
yaeaaNveda dAanedun@dadaoga1uunueigniansau)
Aanuenvesiiada uwan
Amnuenvesiiada Wuuan
Lﬁlﬂﬁﬁl AvB93A AATool offset increase
a3 ANYDINA ARTool offset decrease
L‘ﬁnﬁﬁﬁﬁﬂl 893A AA211 Tool offset double increase
aARISANYDINA AA2(M1 Tool offset double decrease
gNANAIAINY1IVE UARATool length
Scaling cancel
Scaling
>
N13AN95Z VY Local coordinate system setting
139N Machine coordinate system selection
A1 X0 YO Z0 yesa1fiafi1
A1 X0 YO Z0 ypsa1ufiai2
1 X0 Y0 Z0 ¥0301udf3
#1X0 Y0 Z0 Yo usaiie
f1X0 Y0 Z0 v0s1ufais
1 X0 Y0 Z0 183014816
TruANYANSI AMKUNExact stop mode
Aou AFURINB19BT 2nd, 3rd and 4°
sni@nfde G4l G2
yaemsativesia dameiudnediadnegudnevesianenisiau)
saueasalvelia Aansdauundadasgaruunueiamensian)
Aanuevesiiada uuan
Aanuevesiiada uwan
vﬁuﬁﬁ ATlveelia AATool offset increase
annsAlvela ARTool offset decrease

UASATYDINA AR2111 Tool offset double increase

38



Command

G48
G49
G50
G51
G52
G53
G54
G55
G56
G57
G58
G59
G61
G62
G65
G67
G73
G74
G76
G80
G81
G82
G83
Gg4
G85
G86
G87
G388
G89
G90

39

Description

anf13Aluelia AR2111 Tool offset double decrease
IALANAIANGIVBS UARATool length
Scaling cancel

Scaling

113 é{ii ¥UU Local coordinate system setting
1i9NMachine coordinate system selection

1 X0 Y0 Z0 o9 1usiafi 1

1 X0 Y0 Z0 Y8ea1if 2 2

1 X0 Y0 Z0 vesdmifiaf 3

#1X0 YO Z0 es9 i 2 4

1 X0 Y0 Z0 Uasa1udaf 5

#1X0 Y0 Z0 ves91udafi 6

Iﬂilﬂﬁtgﬂﬁﬂ ANYUIExact stop mode
Truad Ui Automatic corner override
i5onu11a5 154054 Macro call
snidnsrdasn Tas Tul5un3uMacro modal call cancel
N3ISUVY Peck drilling cycle

M3 AL ICounter tapping cycle
MIANUaLDeAFine boring cycle
Elﬂlaﬂﬁ’lf% 3Canned cycle cancel

1319718 Drilling cycle, spot boring cycle
13191¢ Drilling cycle or counter boring cycle
13191¢ Peck drilling cycle
M5RUNAY I Tapping cycle
msldaen3umes Boring cycle
M3ANUBoring cycle

M3AAUBack boring cycle

M3ANUBoring cycle

M3ANUBoring cycle

o

fdeTaofina1nyn 81989Absolute command
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Command Description

G91 fidalasAnanyadi egasagathe Increment command
G92 Lﬂgﬂui YU coordinate system or clamp at maximum spindle speed
G9%4 NanoUIN Feed per minute

G95 Wano50U Feed per rotation

G98 misiAeundug fumis z+ dagathe

G99 msifeundug dumis R

M CODE LIST

Command Description

MO0 Program Stop ﬂgﬂmiﬁnmmﬂﬂmmu

MO1 Optional Program Stop ﬁgﬂmsﬁnmmmméaﬁﬂs
MO02 End-of-Program 31013 e Tlsunsu

M30 End-of-Program 911571974 T1sunsu

Mo3 Spindle Start Forward ${anuadiuuiin (CW)

Mo4 Spindle Start Reverse  HaINyUNMITULIRN (CCW)
MO5 Spindle Stop HIMYANYY

MO6 Run Tool Change Cycle , i1/ABusaM6 Txx

MO07 Thru Spindle

MO8 Coolant ON- Flood Coolant Lﬂﬂ‘li"m Aoy

M09 Coolant OFF Taimdaid

Ml1 Set Tool Carousel position to 1(ATC Tool Changer ONLY)
M19 cycle positioning(Not for spindle orientation) ﬁaagﬂuﬁum ﬁﬂlﬂa‘ﬂu Tool
M20 Does nothing Standard.

M22 Chip Conveyor Toggle ON/OF option

M29 Rigid Tap M29 Sxxxx in block prior to G84

M41 Low Gear Select

M42 High Gear Select

M48 100%Spindle Speed Override Forced



Command

M49
M60
M61
M62
M63
Mo64
M65
M66
M67
M68
M69
M78
M79
M80
M85
Mg86
M&7
M88
M98
M99

Description

Released

AAxis Brake ON

AAxis Brake OFF

B Axis Brake ON

B Axis Brake OFF

M64/65 Output ON

M64/65 Output OFF

M66/67 Output ON, Chip Conveyor ON

M66/67 Output OFF, Chip Conveyor ON

M68/69 Output ON, Wash Down ON

M68/69 Output OFF, Wash Down OFF

M78/79 Output ON, Cooled spindle ON(2016 &3016L)
M78/79 Output OFF, Cooled spindle OFF(2016 &3016L)
MIDACO Pallet Changer 2 When the machine has MIDACO pallet option
AAxis Rotary Table Enable

AAxis Rotary Table Disable

B Axis Rotary Table Enable

B Axis Rotary Table Disable

Sub-Program Call (560 sub J1/5un53

Sub Program End U subl1lsunsu doundy Program Wan



v ¥
fegaldanlelunmsnansusiu

1 v v
i 1 Fuaunldlumsidionlda

%

01 (FOOT)

N5 GO G40 G49 G80 G21 (Initialisation)
N10 GO G53 Z0 (Retour aux origines machine)
N15 G0 G53 X0YO0

N20 (Outil n 1 - Diametre 2.0 D1 H1)
N25 T1 M6 D1 H1

N30 S1000 M3

N35 G0 Z5

N40 (F-contour-T1)

N45 G0 G54 X-1. Y20.

N50 G43 H1 Z5.

NS55 GO Z2.

N60 G1 Z-0.875 F33

N65 G1 Y80. F100 :

N70 G2 X0. Y81.I1. JO.

N75 G1 X120.

N80 G2 X121. Y80. I0. J-1.

N85 G1 YO.



N90 G2 X120. Y-1.1-1. JO.
N95 G1 XO0.

N100 G2 X-1. Y0. 10. J1.
N105 G1 Y20.

N110 G1 Z-1.75 F33

N115 G1 Y80. F100

N120 G2 X0. Y81.11. JO.
N125 G1 X120.

N130 G2 X121. Y80. 10. J-1.

N135 G1 YO.

N140 G2 X120. Y-1. I-1. JO.

N145 G1 XO0.

N150 G2 X-1.Y0. 10. J1.
N155 G1 Y20.

N160 G1 Z-2.625 F33
N165 G1 Y80. F100
N170 G2 X0. Y81. I1. JO.
N175 G1 X120.

N180 G2 X121. Y80. I0. J-1.

N185 G1 YO.

N190 G2 X120. Y-1. I-1. Jo.

N195 G1 XO.

N200 G2 X-1. Y0. 10. J1.
N205 G1 Y20.

N210 G1 Z-3.5 F33
N215 G1 Y80. F100
N220 G2 XO0. Y81. I1. JO.
N225 G1 X120.

N230 G2 X121. Y80. I0. J-1.

N235 G1 YO.

N240 G2 X120. Y-1.I-1. JO.

N245 G1 XO0.
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N250 G2 X-1. Y0. I0. J1.
N255 G1 Y20.

N260 G1 Y80.

N265 G2 X0. Y81.11. JO.
N270 G1 X120.

N275 G2 X121. Y80. I10. J-1.

N280 G1 YO.

N285 G2 X120. Y-1. I-1. JO.

N290 G1 XO0.

N295 G2 X-1. Y0. I0. J1.
N300 G1 Y20.

N305 GO Z5.

N310 GO G53 Z5

N315 GO G53 X0 YO M5
M30

%

44



45

MANUIN Y

U ca & a d
mnmmmqﬂmmamnmauna

VA Y
PAA3NOM31HUYBY Easy Megal280
91AM3# Arduino Niilu TATIMIHAUITEUY MCU %09 AVR 111 Open Source @51
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@ 3 =3 o [ ' v d £ e
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31N ¥.1 ET EASY MEGA1280 (Duino Mega)

é
AMaNTAYeILLIA

- 14/ ATMEGA1280 8114 MCU 1J52§1005a Run 12118 16MHz 910 Crystal Oscillator
- 128KByte Flash (199413 4KByte #1450 Boot loader) / 8KByte SRAM / 4KByte
EEPROM

- soefumsann 115unsuA8n181 C++ U9 Arduino AWV Arduino Mega 18
100%

- 1% USB Bridge 489 FTDI (195 FT232RL W58 Over Current Protection €15y
e Apasiay Download Code 91AABNRIADS 1A UBSA NE0U Jumper dnS1al5y
T avesaifumsProgram Boot loader i MCU 11nmesa USB luvesa’ldies
Tae'lidoalfinseslsunsy AVRISP 930 8ven

- 54 Pin Digital /O Taof 14Pin aunsa Tilsunsumehiidu pwm 14

- 16 Pin Analog Input (ADC 4119 10 1@ 16 $99)

- 4 UART(Hardware Serial Port) 1411 TTL Logic

- Y11AYD9 PCB UDIA Uag @MUY Pin Connector @149 ASIAUY Arduino Mega
Favua fldaansai Aadeldansmsuueda Shield uumhmﬁﬁmswﬁmfum
1¥ 1320 Uf VPSR Arduino Mega ¥nun Taouosafiuia PCB Size 5.3em x
10.2cm

9
A o a Ao 9 4 A 1 %
- 497 Header 10Pin IDE 994 8 U# Digital I/O(D22...D29) 115 Ut¥ousaanNU LCD 1350

3
aad

VOIAL/O HUVA1SY vas 3R iuanuazaInlumsldau
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- 5095uM3 14Uy External Supply Fauwu AC uaz DC va 7-12v Taudenld
Regulate U1 Switching Y11 1A (LM2575-5V) anflamifesnnudouiilefimsld
aszuage ansaluvasseanwesa UsB lalunsdildnszualufu 500mA Tay
fagvsifenunasiiesn Tulid Tavazdams9lniassnn UsB Taosalusia efins
Aounastieanmeueniuesa
- vangiay 1 fo Saneunastiellidsinnnouen aunsa I8 umds e
AC a2 DC W012995 Bridge Rectifier 41a% Regulate LU Switching $18aan11135 o4
94 IC Regulate ipfin1sanszuaunna 18l uegad amisa1dfuunsadu mput
7-12V
- anaraw 2 hudade UsB dmufadodemsfunsuiiauned pC sl FT232RL
i USB Bridge lunmsifeudoszninoufinges PC iaz McU luwosa uazds
anseldvnn nesa usB Wuumasnldduvesalddle Tasezil Poly Fuse vi1a
500mA dmy desfumsasnszumiusianesa USB §u uasiiufiofiaees
fmduasvaeuunane ioadums 19uunasiienn UsB Widly External
Supply 1810 Tnesaludd Tawile'li1dde Extemnal Supply vosaazldlnnnwesa
UsB Wuumasswlunsiney udidle fimsae External Supply 2995z adu’lyls
119918910 External Supply 104 Ingdn luila

o LED+VCC lduansanziiofinizsre i duvesa

o LED VEXT 14iiaasaniziiiofinss1e1We1n External Supply
- vianetaw 3 1 LED VEXT Ifhmasansidiofimsiie lWiduenin External Supply
- mnetay 4 S LED +vee fudasaniusvoamassio Iidss (-veo) vesueda
Taoiioueialduraisnsnin Exteral Supply dzuansaa1uslasnisld LED VEXT
uag LED +vCC Aaaiandeusuiig uddhuesalfundasisninnesn UsB zuans
aazJasms1 LED +VCC Anaiafiosniafen
- vianeaw 5 14 LED ugasern1uzued RX uaz TX ddmSuuaaimsivdedoya

¥¥I9U05A ET-EASY MEGA1280 fiunouianes PC Hun1anesn USB

- ey 6 15y LED D13 1¥dwmiunauaninisiiauves Bootloader tag 1%
NATOUMININUVBIUBIAINAITAIVAVYOY Pin Digital-13 $191UAW Logic “1”
uag ngARIURY Logic “0”
- vanena 7 uaiad Reset 198 m5uds Reset msthamvesueda
- ey 8 Lﬂu‘lgﬂ Jumper dmsuiaen M3 Program Bootloader WU USB Port 4%

mslFnuailsna
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Prog ram
Bootloader

i 2.2 ueraams I auves bootloader

- vanuiay 9 Whudde AVRISP 1981150 Download Code Ty MCU Taedado
AVRISP f‘:%::mmsn"lﬂl’f'qm"l@’{ﬁum's"aﬂﬂmﬂmnﬂiuﬁsaﬁums‘l%'amﬁ'u
ATMEGA1280 uaz“l%i‘?wiamamun1¢nsg1u AVRISP

- Hangaw 10 Li‘l‘tﬂ?’;ﬁﬂﬁﬁjﬂpﬂlMﬂ D[22.29] dnsuideudesuLesh IO vos iR
2 v8uaAHa LD Tag1432uf1 10PIN LCD M3e ET-CONV SPI TO LCD Tay
Tunsdifidoemsiiidide 10PIN WiFeusteriteldnIugumsuaaikaves LCD ¥
worwazainlumsldou veuuzihldsamegn ET-10PIN CLCD (ET-CONV 10
10 LeD) 1iffudrnanslumsideudeszning 42 IDE 10PIN wedweda ET-EASY
MEGA1280 #1061 Tauidioh LCp mﬁﬂgm’hﬁ’wgﬂ ET-10PIN CLCD 5euoy
ué”mzﬁﬂﬁmmma%amiamﬂﬁ'ﬂgtymszwiw% ET-10PIN CLCD fiu 10PIN 14

Tasd1e TagldmayounomIunIamoUns 10PIN 1anuf

puENAveIN R M9 UBIUeIA ET-EASY MEGA1280
- RESET# {fludeya1ai Input Logic Reset Y84 MCU iifesiu Logic Low ag#11# McU
ogluangTida dledlu Logic High :xsh ¥ McU egluanzvrauaulsnd Tao
doyaes RESET# §19:9ARILANIN 2 UM e 910 a3A% RESET meluosa uas
1Ny 19 DTR Y89 FT232RL ahiin1stiion Enable Jumper U84 Auto Reset 911 DTR
B
- 13v3 (Juumdetrelvving +33v 71189102995 Regulate neluves FT232RL

1 & g o 1 ¥ 3
aunsationssualagege Soma Fadledesmisiwmatie +3.3v ol
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[

(] Yo &1 ) ) A = Y] 9 =)
unasnelinuginsalang dessesdinsziusesmsfenszuauesIvandae a1 Tvandl
AMSASNTLUANINNDT 50mA 9199119 FT232RL Rannudenie'ld
- +VIN dlulW DC AFun191M Jack VIN(External Supply) UARIUANS Rectifier LA

- Yy a o = o A Yo 4
Filter (1 DC u&3 Hvwaussdumasmuvinausaduiitlouliuuedame Jack VIN
L U ) | Aé 1 [} =) L
-+5v iWlugadeunass i lnvesuesaoen li1dam Funnaundeduiia 2 unds do
4 P 1 ey 4
91NNWDIA USB 1182910 External Supply Fadrourasneliuesaan External Supply
v
HIUN Jack VIN iM89918 +5V 19211910 Switching Regulate (LM2575-5V) a14156)
T [ e L4 [ 4
nonszud ldgaga fe 14 uad1fumassennneda USB undesie +5v fezinnn

o ~ 4 [ @ =< a
Wosn USB laoasa laeazdl Wad uuy Poly yu1a 500mA sadlesfumsasnssueiiuy

d' [ a Jd v 9 T Aa 3 (]
weilosduanudemevroswesa USB Tagvgangnszua lagegaliny 500mA Yueg

[

fuguautalunsenszuavosnedn USB uagms Configure AW FT232RL
a0
- A0-A15 Huandayanas Analog Input 4uY ADC Svwipawaziden 1096 3 16 Pin
11505 UUTIAY Analog Input 19 0-5VDC
- D0-D53 1ilua daye) 194 Digital Tnput/Output 4111 TTL fiviaviaa 54 Pin sl
wihidlu nput u5e Ouwput mwnsimuanlsunsy Taefing pin awnse
Snuanth il duimmeqmuin 180

o D0-D1 gnasau Blimihdidhuwesademseynsu RS232 (UARTO) Tt
18¥In15150uABRY USB Bridge 494 FT232RL 1ii0l4 Upload Code Ififiuvesa tay
diamnsaldmanssdnsodomssudedoyassninuesafiunouiianes pc 18
o D2-D13 a0 Tilsunsamihifidly PWM vina 8 e 1 14 Pin 18
o D14 130 Tsunsunvhiidly Tx3 dmiu dedeyaves UART3 18
o D15 amnsa Tlsunsumthiidiu Rx3 dmsy Sudeyaldty uarTs 1§
o D16 aunsa Tosunsumihiiifiu T2 dwmsy dedeyaves UART2 14

Y

0 D17 ansa Tdsunsunshindlu Rx2 sy Sudeualdiiy UaArRT? 18

U

o D18 aunsa Tsunsundhindu Tx1 dmsy dedoyaves UARTI 1880
Y

o D19 m1nsa Tdsunsundhindlu RX1 d sy Sudeualvisy UArRT1 I8

U

0 D20 a1nse Tdsunsunthinilu SDA vee 12 Bus d sy 1ddea158y I2C

o D21 ansa Tdsunsumihidlu scL ves 12¢ Bus dwdulddea1ssu 120
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Tsunsamaungaiueudiaiiousye

/INCLUDE LIBRARY
#include <Servo.h>
#include <Keypad.h>
#include <EEPROM.h>
I/

//KEYPAD SETUP
const byte ROWS = 4; //four rows
const byte COLS = 4; //four columns
//define the symbols on the buttons of the keypads
char hexaKeys[ROWS][COLS] =
{
{10','1',.2'§3,
{454, 1"s
{'8''9''d. D'}y
{'¢,'d el R}
33
byte rowPins[ROWS] = {7, 6, 5, 9}; //connect to the row pinouts of the keypad
byte colPins[COLS] = {8, 2, 3,4};//connect to the column pinouts of the keypad

//initialize an instance of class NewKeypad

51

Keypad customKeypad = Keypad( makeKeymap(hexaKeys), rowPins, colPins, ROWS, COLS);

1

//SERVO SETUP
//LEFT LEG
Servo servol;
Servo servo2;
Servo servo3;
Servo servod;

Servo servo$;



Servo servo6;

//RIGHT LEG
Servo servo7;
Servo servo8;
Servo servo9;
Servo servol0;
Servo servoll;

Servo servol2;

//LEFT ARM

Servo servol3;
Servo servol4;
Servo servol$;
Servo servol6;

Servo servol7;

//RIGHT ARM
Servo servol§;
Servo servol9;
Servo servo20;
Servo servo2l;

Servo servo22;

//fHEAD

Servo servo23;

1
//VARIABLE
//LEFT LEG
int posl = 92;
int pos2 = 110;

int pos3 = 90;

22



int pos4 = 102;
int pos5 = 58;

int pos6 = 54;

//RIGHT LEG
int pos7 = 106;
int pos8 = 122;
int pos9 = 56;
int posa = 84;
int posb = 96;

int posc = 96;

//LEFT ARM
int posd = 138;
int pose = 156;
int posf = 46;
int posg = 82;
int posh = 90;

//RIGHT ARM
int posi = 60;
int posj = 14;
int posk = 92;
int posl = 134;

int posm = 90;

/HEAD
int posn = 63;

!

//PIN SETUP
void setup()

{

53



servol.attach(23);
servo2.attach(25);
servo3.attach(27);
servo4.attach(29);
servo5.attach(31);

servo6.attach(33);

servo7.attach(22);
servo8.attach(24);
servo9.attach(26);
servol0.attach(28);
servol 1.attach(30);

servol2.attach(32);

servol3.attach(35);
servol4.attach(37);
servol5.attach(39);
servol6.attach(41);

servol7.attach(43);

servol8.attach(34);
servol9.attach(36);
servo20.attach(38);
servo21.attach(40);

servo22.attach(42);

servo23.attach(44);

}
I

//PROGRAM
void loop()
{

54
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char customKey = customKeypad.getKey();

servol.write(posl);
servo2.write(pos2);
servo3.write(pos3);
servo4.write(pos4);
servoS.write(pos5);

servo6.write(pos6);

servo7.write(pos7);
servo8.write(pos8);
servo9.write(pos9);
servol0.write(posa);
servoll.write(posb);

servol2.write(posc);

servol3.write(posd);
servol4.write(pose);
servol5.write(posf);
servol6.write(posg);

servol7.write(posh);

servol8.write(posi);
servol9.write(posj);
servo20.write(posk);
servo21.write(posl);

servo22.write(posm);

servo23.write(posn);

1

//BOW
if (customKey == '4")



{

float z = 50;
float newl = 92;
float new2 = 110;
float new3 = 72;
float new4 = 132;
float new5 = 60;
float new6 = 60;
float new7 = 110;
float new8 = 122;
float new9 = 72;
float newa = 60;
float newb = 92;

float newc = 98;

float old!1 = posl;
float old2 = pos2;
float old3 = pos3;
float 0ld4 = pos4;
float old5 = pos5;
float 0ld6 = pos6;
float old7 = pos7;
float old8 = posS8;
float 0ld9 = pos9;
float olda = posa;
float oldb = posb;

float oldc = posc;

float p1 = (new1-o0ld1)/z;
float p2 = (new2-0ld2)/z;
float p3 = (new3-0ld3)/z;
float p4 = (new4-old4)/z;
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float p5 = (new5-0ld5)/z;
float p6 = (new6-01d6)/z;
float p7 = (new7-0ld7)/z;
float p8 = (new8-01d8)/z;
float p9 = (new9-01d9)/z;
float pa = (newa-olda)/z;
float pb = (newb-oldb)/z;

float pc = (newc-oldc)/z;

for(int d=0;d<=z;d++)

{
float k1 = old1+(p1*d);
float k2 = old2+(p2*d);
float k3 = old3-+(p3*d);
float k4 = old4-+(p4*d);
float k5 = old5+(p5*d);
float k6 = old6+(p6*d);
float k7 = old7+(p7*d);
float k8 = 0ld8+(p8*d);
float k9 = 0ld9+(p9*d);
float ka = olda+(pa*d);
float kb = oldb+(pb*d);
float ke = oldc+(pc*d);

servol.write(k1);
servo2.write(k2);
servo3.write(k3);
servod.write(k4);
servo5.write(k5);
servo6.write(k6);
servo7.write(k7);

servo8.write(k8);

37
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servo9.write(k9);
servo10.write(ka);
servoll.write(kb);

servol2.write(kc);

delay(10);

posl =newl;
pos2 =new2;
pos3 = new3;
pos4 = new4;
posS = news;
pos6 = new6;
pos7 = new7;
pos8 = news;
pos9 = new?9;

posa = newa,;

posb = newb;
POSC =Mnewc;
}
}
1
//[FORWARD SHORT

if (customKey =="'6")

{

float z = 4;

for (int bb=0; bb <= 1; bb++) //1

{

float newl = 92;
float new2 = 110;
float new3 = 82;

float new4 = 114;



float new5 = 58;
float new6 = 60;
float new7 = 106;
float new8 = 122;
float new9 = 44;
float newa = 94;
float newb = 94;

float newe = 100;

float old1 = posl1;
float old2 = pos2;
float 0ld3 = pos3;
float old4 = pos4;
float old5 = pos5;
float 0ld6 = pos6;
float 0ld7 = pos7;
float old8 = pos8;
float old9 = pos9;
float olda = posa;
float oldb = posb;

float oldc = posc;

float p1 = (newl1-o0ld1)/z;
float p2 = (new2-o0ld2)/z;
float p3 = (new3-old3)/z;
float p4 = (new4-0ld4)/z;
float p5 = (new5-0ld5)/z;
float p6 = (new6-01d6)/z;
float p7 = (new7-0ld7)/z;
float p8 = (new8-01d8)/z;
float p9 = (new9-01d9)/z;

float pa = (newa-olda)/z;



float pb = (newb-oldb)/z;

float pc = (newc-oldc)/z;

for(int d=0;d<=z;d++)

{

float k1 = old1+(p1*d);
float k2 = old2+(p2*d);
float k3 = old3+(p3*d);
float k4 = old4+(p4*d);
float k5 = old5+(p5*d);
float k6 = old6+(p6*d);
float k7 = old7+(p7*d);
float k8 = 0ld8+(p8*d);
float k9 = old9+(p9*d);
float ka = olda+(pa*d);
float kb = oldb+(pb*d);
float ke = oldc+(pc*d);

servol.write(k1);
servo2.write(k2);
servo3.write(k3);
servod.write(k4);
servo5.write(k5);
servo6.write(k6);
servo7.write(k7);
servo8.write(k8);
servo9.write(k9);
servol0.write(ka);
servoll.write(kb);

servol2.write(kc);

delay(10);

60



posl =newl;

pos2 = new2;
pos3 =new3;
pos4 = new4;
posS = new3;
pos6 = new6;
pos7 =new7;
pos8 = news;
pos9 =new?9;
posa =newa;
posb = newb;
posc = newc;
}

}

for (int bb=0; bb <= 1; bb++) //2

{

float newl = 92;
float new2 = 110;
float new3 =107,
float new4 = 90;
float new5 = 54;
float new6 = 60;
float new7 = 106;
float new8 = 122;
float new9 = 40;
float newa = 94;
float newb = 94;

float newc = 100;

float old1 = pos1;
float 0ld2 = pos2;



float old3 = pos3;
float old4 = pos4;
float old5 = pos5;
float old6 = pos6;
float 0ld7 = pos7;
float 0ld8 = pos8;
float 0ld9 = pos9;
float olda = posa;
float oldb = posb;

float oldc = posc;

float p1 = (newl1-old1)/z;
float p2 = (new2-o0ld2)/z;
float p3 = (new3-o0ld3)/z;
float p4 = (new4-old4)/z;
float p5 = (new5-0ld5)/z;
float p6 = (new6-0ld6)/z;
float p7 = (new7-0ld7)/z;
float p8 = (new8-0ld8)/z;
float p9 = (new9-01d9)/z;
float pa = (newa-olda)/z;
float pb = (newb-oldb)/z;

float pc = (newc-oldc)/z;

for(int d=0;d<=z;d++)

{
float k1 = old1+(p1*d);
float k2 = old2+(p2*d);
float k3 = old3+(p3*d);
float k4 = old4-+(p4*d);
float k5 = old5+(p5*d);
float k6 = old6+(p6*d);
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float k7 = old7+(p7*d);
float k8 = 0ld8+(p8*d);
float k9 = 0ld9+(p9*d);
float ka = olda+(pa*d);
float kb = oldb+(pb*d);
float ke = oldc+(pc*d);

servol.write(k1);
servo2.write(k2);
servo3.write(k3);
servod.write(k4);
servo5.write(k5);
servo6.write(k6);
servo7.write(k7);
servo8.write(k8);
servo9.write(k9);
servo10.write(ka);
servoll.write(kb);

servol2.write(ke);

delay(10);

posl =newl;
pos2 =new2;
pos3 =new3;
pos4 = new4;
pos5 =new$;
pos6 = newob;
pos7 =new7;
pos8 = news;
pos9 = new9;

posa = newa;
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}

for (int bb=0; bb <= 1; bb++) //3

{

posb = newb;
pOSC = newc;

}

float newl = 92;
float new2 = 110;
float new3 = 105;
float new4 = 88;
float new5 = 56;
float new6 = 60;
float new7 = 106;
float new8 = 122;
float new9 = 68;
float newa = 72;
float newb = 92;

float newc = 100;

float old1 = posl;
float 0ld2 = pos2;
float old3 = pos3;
float old4 = pos4;
float 0ld5 = pos5;
float 0ld6 = pos6;
float 0ld7 = pos7,
float 0ld8 = pos8;
float 0ld9 = pos9;
float olda = posa;
float oldb = posb;

float oldc = posc;
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float p1 = (new1-old1)/z;
float p2 = (new2-old2)/z;
float p3 = (new3-o0ld3)/z;
float p4 = (new4-0ld4)/z;
float p5 = (new5-0ld5)/z;
float p6 = (new6-01d6)/z;
float p7 = (new7-0ld7)/z;
float p8 = (new8-0ld8)/z;
float p9 = (new9-01d9)/z;
float pa = (newa-olda)/z;
float pb = (newb-oldb)/z;

float pc = (newc-oldc)/z;

for(int d=0;d<=z;d++)

{
float k1 = old1+(p1*d);
float k2 = old2-+(p2*d);
float k3 = old3-+(p3*d);
float k4 = old4+(p4*d);
float k5 = old5+(p5*d);
float k6 = 0ld6+(p6*d);
float k7 = old7+(p7*d);
float k8 = old8+(p8*d);
float k9 = 0ld9+(p9*d);
float ka = olda+(pa*d);
float kb = oldb+(pb*d);
float ke = oldc+(pc*d);

servol.write(k1);
servo2.write(k2);
servo3.write(k3);

servod.write(k4);
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}
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servoS5.write(k5);
servo6.write(k6);
servo7.write(k7);
servo8.write(k8);
servo9.write(k9);
servol0.write(ka);
servoll.write(kb);

servol2.write(kc);

delay(10);
posl =newl;
pos2 =new2;

pos3 = new3;

pos4 =new4;

pos5 = news;
pos6 = new6;
pos7 =new7;
pos8 = new8;
pos9 = new9;
posa =newa,
posb = newb;
POSC = Newc;
}

for (int bb=0; bb <= 1; bb++) //4

{

float newl = 92;
float new2 = 110;
float new3 = 105;
float new4 = 88;

float new5 = 56;



float new6 = 60;
float new7 = 106;
float new8 = 122;
float new9 = 50;
float newa = 86;
float newb = 90;

float newc = 100;

float old1 = posl;
float old2 = pos2;
float old3 = pos3;
float old4 = pos4;
float old5 = posS5;
float 0ld6 = pos6;
float 0ld7 = pos7;
float 0ld8 = pos8;
float 0ld9 = pos9;
float olda = posa;
float oldb = posb;

float oldc = posc;

float p1 = (newl-old1)/z;
float p2 = (new2-0ld2)/z;
float p3 = (new3-o0ld3)/z;
float p4 = (new4-old4)/z;
float p5 = (new5-0ld5)/z;
float p6 = (new6-0l1d6)/z;
float p7 = (new7-0ld7)/z;
float p8 = (new8-01d8)/z;
float p9 = (new9-01d9)/z;
float pa = (newa-olda)/z;

float pb = (newb-oldb)/z;
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float pc = (newc-oldc)/z;

for(int d=0;d<=z;d++)

{

float k1 = old1+(p1*d);
float k2 = old2+(p2*d);
float k3 = old3+(p3*d);
float k4 = old4+(p4*d);
float k5 = old5+(p5*d);
float k6 = 0ld6+(p6*d);
float k7 = old7+(p7*d);
float k8 = old8+(p8*d);
float k9 = 0ld9+(p9*d);
float ka = olda+(pa*d);
float kb = oldb+(pb*d);
float ke = olde+(pe*d);

servol.write(k1);
servo2.write(k2);
servo3.write(k3);
servod.write(k4);
servo5.write(k5);
servo6.write(k6);
servo7.write(k7);
servo8.write(k8);
servo9.write(k9);
servol0.write(ka);
servoll.write(kb);
servol2.write(kc);
delay(10);

posl = newl;

pos2 = new2;
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pos3 = new3;
pos4 = new4;
pos5 = newsS;
pos6 = new6;
pos7 =new7,
pos8 = new§;
pos9 = new?9;
posa = newa;
posb = newb;

posc = newc;
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