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Program structure

h 4

void Initial Set Up

setup

void loop Judge whether connect with motion editor or play

Seguence.

. . Judge whether BTLE is set or
In motion editor not.

yes (Serial2.available() > 0) no

\l/ \/l
: Judge command is from button or
Judge remote control command is from RCU Joystick

(packet[1]! =255 & ( packet[1]==255 & packet[2]==1) By joystick_status value

packet[2]! =1) ﬁﬁ hﬁ
N/ N/ \/%

Play RCU

—” command

Play App Play button Play joystick
command command command




N Set up
vold setup( )

HConfigure all bazic =etting
Serial .begin( 1152007,
AIM_Tazk_Setupi);
ET_Task_Setup();
cpeaker_Task_Setup();
Eve_LED_Setup();
Buzzer_Setup();
Eutton_Setup();
Analog_Input_Setup();
Timer_Task_Setup();
_enable_timerd();

HiStart motion
LED_Tazk(2);
start_Muzic();
G_SENSORE_Tazk_Setup();
Initial_FPoze_Setup();
delay( 10007 ;
LED_Task(0};

2L

void setup()

AIM_Task_Setup()
BT_Task_Setup()
Speaker_Task_Setup()
Eye_LED_Setup()
Buzzer_Setup()
Button_Setup()

Analog_Input_Setup()

Timer_Task_Setup()
_enable_timer4()

LED_Task()

Start_Music()
G_SENSOR_Task_Setup()

Initial_Pose_Setup()

Motor transmission setting
Bluetooth transmission setting
Audio transmission setting
Eyes LED pin setting

Buzzer initial setting

Body buttons pin Initial setting

Voltage and IR sensor pin
setting

Interrupt Timer setting
Enable interrupt timer4

LED mode

Enable music
G sensor initial setting

Robot motion to initial operation



— jovatick statuz

o Sl : e —

void loop()

[ Editor Driver ]

void loop(){
HUSE Communcation motion
if(Serial.available() = 0){
Motion Editor_Packet_Tazk();

}

flplay zequence edited by motion editor

elae if(geq_trigger )
Hotion_Editor_Seq Play();

}

[ BT connection ]

elaef
HBT Commnncation motion
if(SerialZ2.available() = 0){
ET _Packet_Task();
T (BT _update)f

jovatick status[0] = packet

I;
] = packet[2]:
1:
].

[0 [1
[1 [2
jovatick_status[2] = packet[3
[3 [4

P jovatick status[3] = packet

Motion_Editor_Seq_Play()

Motion_Editor_Packet_Task()

XYZrobot Editor driver

Play XYZrobot Editor Sequence

%Do not modify function above, in case XYZrobot Edito rerror.

BT _Packet_Task() Read BT packet

_joystick_status[] RCU joystick status



RCU ]

{{=——= RCI Commnand ——

ifipacket[ 1]!=255 & packet[2]1=1){

LED Task(1);

{{Releaze Button

ifipacket[5] & RCU_masgk_releagze)d

| 41 16 Torquedff(il 16 Broadcast ID);

ch_ET();

{{Bluetooth Button

elze if(packet[5] & RCU_mazk_BT){

cb_BT(3;

[ Poger Euttog

elze if(packet[5] & RCU_mazk_power)

Judge condition

When pressed Release button
Torque off

When pressed BT pair button

When pressed power button

Zrobot. plavSeq(Defanltinitial);

vhile(EVZ2robot. plaving) E¥Zrobot.play();

Play initial Sequence

ch_ET();

o



~ Action()

-

- void loop()

[ RCU ]

{{L1 Button

When pressed L1

elze if(packet[6] & ECU_mask L1){

iflAdjugtment_index)]

it (Falling_Tagk()=5) Aktion(RCU_Ll);

elze Getup_Tazk(Falling_Tazk());

}
elze Action(RCT_L1Y;

}

12 Bntton

When pressed L2

elze if(packet[6] & RBCU_mazk L2

ifihdjnztment_index)

if (Falling_Tagk()=5) Action(RCU_L2);

elae Getup_Task(Falling_Task());

}
elae Action(RCU_L2Y;

}

/113 Button When pressed L3

elae if(packet[6] & ECU_mask_L3){

if(hdjunztment_index){

if (Falling_Tazk{)=5) Action(RCU_L3};

elze Getup_Task(Falling_Tazsk());

1
elae hotion(RCU_L3);

}

//RL Button When pressed R1

elze if(packet[5] & RCT_mazk_RE1)4

if{hdjnztment_index){

if (Falling_Tagk()=5) bLction(RCU_E1);

elze Getup_Tagk(Falling_Task());
1
elze betion(RCIO_R1LY;
}

/B2 Button When pressed R2

elze if(packet[5] & RCU_mask R2)/{

ifihdjuztment_index )
if (Falling_Tagk()=5) fction(RCU_R2);
elze Getup_Task(Falling Task());
}
elze Action(RCU_RZY;
}

/B3 Button When pressed R3

elze if(packet[5] & RCU_mask R3]

ifiddjugtment_index )
if (Falling_Task()=5) fction(RCU_R3);
elze Getup_Task(Falling_Tazk());
}
elze Aetion(RCU_R3);
}

Adjustment_index
Falling_Task()

< Getu p_Task()

Check robot is standing or not
Play Sequence

Play get up Sequence

true - play get up Sequence ; false - not thing happened




RCU

When RCU on the left joystick to the right.

Hleftlovatick Richtaide
[else if{(packet[1]=155 & packet[2]=155 & packet[l]>packet[2])1 {packet[1]1=155 & packet[2]=95 & (packet[1]-155%=(95-packet[2]0) ] (packet[1]1=155 & packet[2]==95 & packet[2]<=1557){ l

if(Adjugtment_index){
if (Falling_Tagk()=5) bction(RCI_LIRY;
elge Getup_Task(Falling_Task());

1
elze hetion(RCU_LIRY;

!
When RCU on the left joystick to the left.

fileftlovatick Leftzide
elae 1T (packet] 11«95 & packet[21=155 & (95-packet[ [])=(packet[2]-155711 (packet[ 1]<95 & packet[2]<155 & (95-packet[ 111=(95-packet[ 2100 (packet] 1]1<95 & packet[2]1==85 & packet[2]==155711{

if(Adjugtment_index){
if (Falling_Task()==5) Action(RCU_LIL};

elae Getup_Task(Falling_Task());

1
elge Action(RCU_LILY;




[ RCU ]

{ fLeftloyst ick Upside When RCU on the left joystick to the forward.
[else i {packet[ 1]=155 & packet[2]=150 & packet[1]<packet[2])] (packet[1]<95 & packet[2]>155 & (95-packet[1])<(packet[2]-155)){packet[2]=150 & packet[1]==95 & packet[1]<:155))ﬂ
iflAdjuatment_index){
if (Falling_Task()=5){
if (Avoidance_index & IR_SENSOR_Task() = 207
orfint 1 =U; 1=3; 1+
tone{BUZZER_PIN, pgm_read_word_near{fobstacle_alarn frg[i])); Buzzer alert when obstacle is in front of
delay(250); IR sensor 20cm.
noTone(BIZZER_PINY;
i
]
elze Action(RCU_LITY;
1
elze Getup_Task(Falling_Tazk());

1
elze Action(RCI_LITY;

Avoidance_index true - Buzzer alert ; false - not thing happened
IR_SENSOR Task() Detect obstacle

o ’



[ RCU ]

fiLeftloystick Downside When RCU on the left joystick to the back.
[else 1T ((packet[ 1 ]=155 & packet[2]<95 & (packet[1]-155)<(95-packet[2]) )1 (packet[ 1]<95 & packet[2]<95 & (95-packet[1])<(155-packet[2]) )1 (packet[2]<¥5 & packet[1]==95 & packet[1]<=155))
IT(Adjugtnent_index )|
if (Falling_Tazk()=5) Action(RCU_LID);
elze Getnp Task(Falling Task());

1
elze hotion(RCU_LID);

i

. e When RCU on the right joystick to the right.
HEBightlovatick Rightzide

[else 1T (({packet[3]=155 & packet[4]=155 & packet[3]=packet[4])| (packet[3]=155 & packet[4]<95 & (packet[3]-155)=(95-packet[4])) | {packet[3]=155 & packet[4]==85 & packet[4]<=155)){
iflhdjugtnent_index){
if (Falling Tagk()=D0) Action(RCU_RJR);
elze Getnp Tagk(Falling Task());
1
elze Ahotion(RCU_RIR);
1




RCU

/{Rightloystick Leftaide When RCU on the right joystick to the left.
[else if{(packet[3]<95 & packet[4]>155 & (95-packet[3])=(packet[4]-155)) 1 (packet[3]<95 & packet[4]=95 & (95-packet[3])=(95-packet[4]))] (packet[3]<95 & packet[4]>=05 & packet[4]==155))]
if{ddjnatnent_index){
if (Falling_Task()==5) Action{RCU_RIL);
elze Getup_Task(Falling_Tazk());

1
elze Action(RCO_RIL);

Rt gt ik oo When RCU on the right joystick to the forward.

[else ifi(packet[31=155 & packet[41=155 & packet[3]<packet[410] (packet[31<95 & packet[4]=155 & (95-packet[ 31 =(packet[4]1-1551 1 (packet[41=155 & packet[3]==85 & packet[3]==155111
if{ddjnatnent_index){
if (Falling_Task()=5) Action{RCU_RI);
elze Getup Tazk(Falling_Tazk());
1
elze Action(RCO_RINY;
}

. . . When RCU on the right joystick to the back.
HElghtJovetick_Downzide

lelse if{(packet[3]=155 & packet[4]1=95 & (packet[3]-1550<(95-packet[4]1) ] (packet[3]<155 & packet[4]1<95 & (95-packet[3])<(95-packet[4])) 1 (packet[4]<85 & packet[3]==95 & packet[3]<:155)){:
if(hdjnetment_index){
if (Falling_Tagk()=5) Action(RCU_RIDY;
elze Getup_Task(Falling_Task());
1
elae hetion(RCO_RID);

LED_Task{0);
BT _update = falze;

robof 10



APP ]

{i=——= bpp Comnand =—=

| elze if(packet[1]=255 & packet[2]=I1){ |

Judge condition

LED_Task(3);
if(packet[3] = 1013
E¥erobot.plavseq(Defanltinitial);

. while(Z¥2robot. playing) Eferobot.play();
Packet[3]| Function |
102y A1_16_Torquedffi2547;

101

102

251

252

253

1~54

Play initial Sequence

All smart servos Torque
off

Feedback G sensor value

Feedback IR sensor value

Feedback firmware
version

Play relative XYZrobot
Editor Action List
sequence

elze if(packet[3]
elze if{packet[3]
elze if(packet[3

]
elze if(packet[3]
elae{

(Adjnetment_index){
if(Falling_Tagk()=5){
ifipacket[3] = 1){//MalkForvard
iflhvoidance_index & IE_SENSOE_Tazk() < 200
for(int i = 0; i<3; i++)

tone(BUZZERE_PIN, pen_read_word_near(f&obgtacle_alarn_frq[il));
delay(2507;
noTone(BIZZER_PIN);

2517 BT _Gaenzor_Datal);
252 BT_IR Data();
253 BT_FW(3;

b
elze Action{packet[3]);

1
elze Action{packet[3]);

1
elze Getup_Task(Falling Tazk());

}
elze Action{packet[3]);

r0'°0’f

) i

LED _Tasgk({03;
ET_update = falze;

Judge whether play
get up Sequence or
buzzer alert during
robot moving
forward.

11



Button

elsef Button been pressed or not
[ ifljoyetick_statua[0]==155 & jovetick_statuz[0]-=95 & jovetick_statug[1]==155 & jovetick_statuz[1]==95 & jovatick_statug[2]<=155 & jovatick_statuz[2]==95 & jovztick_statuz[3]==155 & joy
{f Button task
BUTTON_Tazk();

RCU joystick

When RCU on the left joystick to the right.

ifi{joyestick_status[0]=155 & jovatick status[1]1=155 & jovatick status[0]=jovatick status[11)|{jovatick_status[0]=155 & jovatick status[1]<95 & (jovatick status[0]-155%=(95-joystick_status(1]
Hleftlovatick Righteide
if(Adjustment_index){
if (Falling_Task()=5) Action(RCU_LIR);
elae Getnp_Task(Falling Task());
'
elze hetion(RCO_LJRY;
1

When RCU on the left joystick to the left.

Ielse if((joystick=status[0]<95 & joystick=status[1]>155 & (95-joystick=status[0])>(joystick=status[1]-155))|(joystick=status[0]<95 & joystick=status[l]<155 b (95-joystick=status[0])>(95-joy4t
Hleftlovatick Leftaide
iflhdjnztment_index){
it (Falling_Task{)=5) Action{RCU_LJL);
elae Getup_Task(Falling_Tazk({));
1
elze hetion{RCU_LILY;

r0'°0’f



RCU joystick

When RCU on the left joystick to the forward.

[else if{(jovetick_statug[0]=155 & joyetick_statuz[1]=155 & jovatick_statug[0]<jovatick_status[ 1]} (jovetick_statug[0]<95 & jovetick_statug[1]=155 & (95-jovetick_statuz[0])<(jovatick_statuz[l

fileftloystick lpside
if{hdjugtment_index){
if(Falling_Tazk(1=5){
if{hvoidance_index & IR_SENSOR_Task() < 20){
for{int i = 0; i<3; i++){

tone(BUZZER_PIN, pgn_read_word_near(&obztacle_alarn_frq[i]));
delay(2507;
noTone (BUZZER_PINY;

'
elze Action(RCU_LITY;
'
elze Getup_Task(Falling_Tazk());

}
elze betion(RCO_LITY;
| When RCU on the left joystick to the back.
elge if{{joyetick gtatug[0]=155 & joystick statnz[1]<95 & (joystick statuz[0]-1533<(95-jovatick statusg[1])3 (jovatick statug[0]<95 & joystick status[1]<95 & (95-joystick statusf01)<(155-iov4
fflettlovetick Downzide
ifhAdjnatment_index){
if(Falling Tagk()=>5) Action(RCU_LID};
elze Getup_Task(Falling_Tazk());
}
elze Action(RCU_LIDY;
}

When RCU on the right joystick to the right.

[ elze IT({jovatick_statnz[2]=155 & jovetick_statuz[3]>155 & jovstick_status[Zl=jovatick_statug[3 D) (jovetick_statue(2]=155 & jovatick_status[3]<95 & (joyetick_statuz[2]-155)=(95-jovatick_stat
fiRightloyetick Righteide
ifhAdjnatment_index){
if(Falling Tagk()=5) Action(RCU_RJR);
elze Getup_Task(Falling_Tazk());
'
elze Action(RCU_RIRY;




RCU joystick

When RCU on the right joystick to the left.

elze {f({jovatick statuz[2]<95 & jovetick status[3]=155 & (95-jovatick statuz[2])=(jovatick_status[3]-1050) 1 (joretick statug[2]<05 & joyetick_statug[3]<05 & (95-jovetick_statug[2])>(95-joyati

HRightlovetick Leftzide
if(hdjugtment_index){
if(Falling_Tagk()=5) Action(RCU_RJL);
elze Getup_Task(Falling Tazk());
1
elze hetion(RCU_RJILY;

| When RCU on the right joystick to the forward.

elae IT{{jovatick_statuz[2]=155 & joyetick_statuz[3]-155 & jovetick_status[2]<jovatick_statnz[3])(jovetick_status[2]<95 & joystick_statuz[3]=155 & (95-jovetick_statug[2])<(jovetick_statua[3]
StRightlovatick_Upaide
if(hdjugtment_index){
if(Falling_Task()=5) Action(RCU_RIU);
elze Getup_Task(Falling_Tazk());
1

elze hction(RCU_RITY; . . .
| When RCU on the right joystick to the back.

[else ifl(joyetick statug[2]=150 & jovetick_statuz[3]<95 & (jovatick_status[2]-1505)0<(90-jovetick_statuz[3 1)) (jovatick statua[2]<155 & jovetick status[31<95 & (95-joyvatick_statuz[2])=(
HEightlovatick Downzide
if(Adjnatnent_index){
if(Falling_Tazk()=5) Action(RCU_RID);
elze Getup_Tagk(Falling Tasgk());
!
elze Action(RCU_RIDY;




Function

AIM_Task_Setup() —)» Setup Smart servo A1-16 transmissions baud rate and
void AIM Task Setup(void){ number

¥Zrobot . setup (115200, 187;
}

BT_Task_Setup() c——> Setup BT Baud rate 9600

vold BT _Tazk_Setup(void)d
SerialZ . bezin(96007;
1

Speaker_Task_Setup() == Setup Audio Baud rate 115200 ;
w014 Speaker Task Setup(vold)i Setup pin of LED which on Audio PCB -

Serial3  bexin( 1152007,
pinMode(L54_LED_BLUE_PIN, CUTPUT);
pinMode(LS4_LED_GREEN_PIN, OUTPUT):
pinMode(LEA_LED_RED_PIN, OUTPUT);

}
Eye LED_Setup() =) Setup pin ofeyesLED

void Eve LED_Setup(wvoid)f
pinMode(LED_EBLUE_PIN, CUTPUT);
pinMode(LED_GREEN_PIN, OUTPUT);
1

Buzzer_Setup() — Setup buzzer pin

vold Buzzer_Setup(void)f
pindode (BUZZER_PIN, OUTPUT);
}



Function

4

“\

Button_Setup() —=> Setup button pin

»
void Butten_Setup(void)

pindode(BUTTON1_PIN, INFUT);

pindode(BUTTONZ_PIN, INPUT);

pindode(BUTTON3_PIN, INPUT);

pindode(BUTTON4_PIN, INPOT);

1
Analog_Input_Setup() == Setup pin for voltage detect and pin of IR sensor

wold Analog_Input_Setup{void)]
pinkode{PWRDET_PIN, INFOT);
pinMode{DISTANCE_SENSOR_PIN, INPUT);
analogkeference (EETERNALY;

}

Timer_Task_Setup() == Setup interruption of Timer

wold Timer_Task Setup(void)f
Hitet Timer? ag a normal timer for LED tazk
TCCR34 = 0x00;
TCCR3E |= _BV(CS32); TCCR3E &= ~ BY(CS31); TCCR3E |= _BV(CS30);
HiSet Timerd az a normal timer for communcation timeout
TCCR4AL = 0x00;
TCCR4AE |= _EV(C342); TCCRAB &= ~ BV(CS41); TCCR4E |= _EV(C340);
HSet TimerS az a Fast PUM generator for chest LED driver
TCCRSA = _BV{COMSA1Y | _BV(COMSELY | _BV(COMSCI1Y | _BV(WGHS1) | _BV(WGHMS0Y;
TCCRSE = _BV{WGM52) | _BV(CS52);
OCRS4 = 0; OCRSE = 0; OCRSC = 0;

>
ZNL



G_SENSOR _Task_Setup() = G sensor initial setting

woid G_SENSOR_Task_Setup(void)f
Tire begin{);
getReg(0x2D, 0xA);

}

void getReg(int reg, int data)f

Tire. beginTranznizzion(12C_Address);

Tire.write(reg);
Tire.write(data);

Tire.endTransmizzion();

}

int getDatalint reg){
static int Geenzor_timer;

Gzenzor_timer = 0;

Tire beginTransmizgzion(I2C_Addressz);

Tire.write(reg);

Tire.endTranzmizzion();
Tire.requestFron(I12C_Address,1);
if(Wire.available() <= 1 ) return Wire.read{);

}

Falling_Task() —> Check robot is standing or not

int Falling_Tagk({void){

int posture_index;

ax = ((zetlata(0x33) =< 81 + getDatal0x32)) / 256.0;
ay = ((getData(0x35) << 8) + getData(x34)) / 256.0; | Detected value transferto G

az = ((zetData(0x37) =< 81 + zetData(0x36)) 7 256.0;

if ((az) = -0.75) pogture_index=1; //Frontzide Getup

elze
elze
elze
elze

if ((az) = 0.75) pozgture_index=2; // Backside Getup
if ((ax) < -0.75) pogture_index=3; // Rightegide Getup
if ((ax) = 0.75) pozture_index=4; // Leftazide Getup

if ((az) <= 0.75 & (az) == -0.75) pogture_index=5;// Stand Statns

return pozture_index;



- Function

Getup_Task() == Play get up Sequence

void Getup_Tagk(int pogture_index)|

if (pogture_index =1) Aetion(52);
elze if(pogture_index =23 Action(53);
elze if(pogture_index =3) Action(54);
elze if(pogture_index =43 Action(54);
}

IR_SENSOR _Task() —> FeedbackIR sensor detected value

int [R_SENSOR_Task({wvoid){

diztance = (6787/(analogRead (DISTANCE_SENSOR_FIN)-337-4; Detected value transfer to
return diztance; cm

)
Initial_Pose_Setup() — Play initial Sequence

void Initial Poge Setup(void)d
EZrobot, readPoge();
ifZrobot.playseq(Defanltlnitial);
while(E¥Zrobot.playing) X¥arobot.play();
}




Function

Action() — Play

void Letion(int N){
(0 = 0) HugicPlaying_wav_play("none");

elze if(N = 1)
elze if(N = 2)
elze If(N = 3)
elze if(N = 4)
elze if(N = 5)
elze if(N = &)
elze if(N =17
elze if(N = &)
elze if(N = 9)
elze 1f(N = 10)
elze 1f(N = 11)
elae if(N = 12)
elze 1f(N = 13)
elae (TN = 14)
elze 1f(N = 15)

{HuzicP
iMugicP
{HuzicP
{HuzicP
{HusicP
{HuzicP
{HusicP
{
{

MuzicP

aying_wav_play(Muzic_

1y;if{ActionNo_1
aying_wav_play(Music_2);if(Actionlo_2
aying_wav_play(Music_3);if{ActionNo_3
aying_wav_play(Muzic_4); if(Actionlo_4
aying_wav_play(Music_5);if{ActionNo_5
aying_wav_play(Muzic_6); if(Actionlo_6
aying_wav_play(Music_7);if(ActionNo_7
aying_wav_play(Muzic_8);if(Actionlo_8

HugicPlaving wav_play(Hugic_9);if(ActionlNo_9

MugicPlaying wav_play(Mugic_
MuzicPlaying wav_play(Huzic_1

MugicPlaying wav play(Hugic_12);if(dctionlo_12

MugicPlaying wav play(Hugic_14);if(dctionko_14
5);iflhctionle_

{
{
{
{HuzicPlaving_wav_play(Hugic_
{
{

HuzicPlaying_wav_play(Hugic_1

107 if(hctionlo_

1y;if(hctiono_

13); if(hctionlo_

while((X¥Zrobot.playing) &% !(BT_Packet Task())){
TZrobot.play();

if(Serial2.ava

ilable()=0)

if(BT_Packet_Task()){

cb_BT{);
break;

elae!

jovatick status[0] = packet[1];

jovatick_status[1] = packet[Z2];
jovetick status[2] = packet[3];
jovatick_status[3] = packet[4];

1

1
ki

if{torque_releage)!
41 _16_TorqueOff(hl_16_Broadcazt_ID);
HugicPlaying_wav_stop();

torque_releage = false;

I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.
I= None) ZTZrobot.

10
11

13

15

I= None) E¥Zrobot.pl
I= None) E¥Zrobot.p
I= None) Z¥irobot.
I= None) E¥Zrobot.p
I= None) Z¥irobot.
I= Hone) X¥Zrobot.p

plavdeq(hctionNe_13;1}
playSeq(hctionlo_27;1
plavdeq(hctionNe_37;1}
playSeq(ictionlNo_47;1}
plavSeq(hctionNo_53;1}
playSeq(ictionlNo_67;}
plavSeq(hctionNo_73;}
playSeq(hctionle_8);1}
plavSeq(hctionNo_93;}
ayseq(lictiono_l 1
laySeq(hctionNo_ 1
plavSeqiictiono_12);}
laySeqidctiono_133;}
plavSeqiictiono_14);}
laySeq(dctiono_15);1

0
1

Read joystick status



BT_Packet_Task() —> Read BT packet and torque emergency off judgment.

boolean BT _Packet_Tagk(woid){

f{return torque_relaze button status

static int temp_packet[7] = {0};

gtatic char _i = 0;

if(SerialZ.available() == 73§
if((temp_packet[0] = Serial2.read()) = 01 ; elze {find_header_BT();

return falge;}

[
ifl(temp_packet[1] = Serial2.read()) = 0 {find_header_BT(); return falze;}
iT((tenp_packet[2] = Serial2.read()) = 0) {find_header BT(); return falze;}
if({temp_packet[3] = Serial2.read()) = 0) {find_header_BT{); return false;}
ifl{tenp_packet[4] = Serial2.read()) = 0 {find_header BT(); return falze;}
if((temp_packet[5] = Serial2.read()) = 0) {find_header BT(); return falze;}
if{{temp_packet[6] = Serial2.read()) = 0 {find_header_BT(); return falze;}
if(temp_packet[1] 1= 255 & temp_packet[2] 1= 13
Serial2.vrite{{tenp_packet[6]&0x00F0)==47;
}
for(_1i=0;_1i =« 7 ;_i++) packet[_i] = temp_packet[_i];
BT _npdate = true;
" if{(packet[1]!= 255 &k packet[2]!=1)8&A&( (packet[ 5180001015377 | )
torque_releage = true;
return true;
SN Vv
4 )
elae if(packet[1]=255 && packet[2]=I &k packet[3]=102) {
torque_releazse = true;
return true;
S J

elsed
torque_releage = falae;
return false;
t

return falze;

RCU Release button pressed or not

APP Release button pressed or not




BT_Gsensor_Data()— Transmitting G sensor data in BT packet.

{f BT G-genzor Data Feedback
void BT _Gzenzor_Data(void){
g_packet[0]=0;
if{zetDatal0x32) = OxFF){
g packet[1] = 0xFF;
g packet[7] = 0xCO;
1
elee{
g_packet[1] = getDatal0x32)+(0x017;
g _packet[7] = 0x80;
1
if(getDatal0x33) = OxFF){
g_packet[2] = OxFF;
g_packet[7] = g_packet[7]+(0x207;
!
elze]
g_packet[2] = getDatal0x33)+({0x01);
1
iflzetData(0x34) = OxFF){
g packet[3] = 0xFF;
g_packet[7] = g_packet[7]+(0x107;

elaef
g _packet[3] = getDatal(0x34)+(0x01);
1
iflzetDatal0x35) = 0xFF){
g_packet[4] = 0xFF;
g packet[7] = o_packet[7]+{0x08);
1
elzef
g_packet[4] = zetData(0x35)+(0x017;
1
iflzetDatal0u36) = 0xFF){
g _packet[5] = OxFF;
g_packet[7] = z_packet[7]+{0x04);
i
elaef
g_packet[5] = zetData(0x36)+({0x017;
1
if(zetData(0x37) = OxFF){
g _packet[6] = OxFF;
g packet[7] = g_packet[7]+{0x02);

elae]
g_packet[6] = getData(0x37)+(0x017;

Serial2.write(g_packet[0]); // packet head
delav(50);

Serial2.write(g_packet[1]); // LE_HEE +1
delav(50);

Serial2. write(e_packet[2]); // LE_LSE +1
delav(507;

Serial2. write(e_packet[3]); // AT_MSE +1
delav(507;

Serial2 . write(g packet[4]); // AY_LSE +1
delav(507;

Serial2.write(g_packet[5]); // LZ_HEE +1
delav(50);

Serial2.write(g_packet[6]); // LZ_LEE +1
delav(50);

Serial? gord +afa_nquro+ [T

delav(507;

Transmitting delay time
50ms is much stable in IOS
and Android.




BT_IR Data() == Transmitting IR sensor data in BT packet.

void BT_IR Data{void){

BT_FW() —> Feedback firmware version in BT packet.

ir_rowdata = analogRead (DISTANCE_SENSOR_PINY;
ir_mgb = ir_rowdata»»§;
ir_leb = ir_rowdataf0xFF;
ir_packet[0] = 0;
if(ir_leb = O0xFF){
ir_lab = OxFF;
ir_packet[3] = 0x31;
1
elzef
ir_lab = ir_lab + 0x01;
ir_packet[3] = 0x30;
1
ir_packet[1] = ir_meb +0x01;
ir_packet[Z2] = ir_lab;
Serial2. write(ir_packet[0]); /7 packet head
delay(50);
Serial2.write{ir_packet[1]); // [R_MZE+1
delav(507;
Serial2.write(ir_packet[2]); // [R_LSE+]
delay(50);
Serial2.write(ir_packet[3]);
delay(50);

void BT_FI()

Serial2.write(0xFF); ! opacket head
delay(507;

Serial2.write(nodel_Bolide); Hiodel
delay(507;

Serial2.write(type_Y01); HiTwpe
delay(507;

Serial2.write(application_defaunlt); Hhpplication
delay(507;

Serial2.write(main_verzion_number); HiMain Version
delay(507;

Serial2.write(gecondary_version_number); //Secondary Verzion
delay(507;

Serial2.write(revizion_number); HRevizon
delay(507;




Function

MusicPlaying_wav_play()—> Play Audio :File name range from 0000~9999
vold MugicPlaving_wav_plav{char song_name[ 1){

Serial3 . write(0};

Serial3.print("P");

Serial3 .write(gzong_nane); //zet the filename of zong : 0000 ~ 9999
1

MusicPlaying_ wav_stop()—> Audio off

vold MugicPlaving_wav_sgtop( )
Serial3.write(0);
Serial3 . print{"S0000"]);

1

MusicPlaying_wav_volume()=—> Adjust Audio volume -

void MugicPlaying_wav_volume(int volume){ Value:OXO]. ~OX7F
Serial3 . write(0);

Serial3 . write('V');
Serial3.write(volune);// wvolume @ 0x01l ~ 0x7F
Serial3.print("000"7;

1

Start_Music() — Power up music

vold Start_Mugic(woid)]
int _i = 0x00;
for(_i=0; _i<7; _i++)f
tone(BUZZER_FIN, pgm_read_word_near(&start_mugic_frgl_i]1));
delay(2507;
noTone(BUZZER_PINY ;
]
}

~ N



Button_Task() == Button pressed setting

woid BOTTON Task({woid){
static unzigned char button_timer = 0x00;
gtatic int key = 0x00, lagt_key = 0x00;
key = !digitalRead(BUTTON] FIN) + ({!digitalRead(BUTTONZ FIN))==1) + ((!dizitalRead(BUTTON3_PIN))<<2) + ((!digitalRead(BUTTON4_FIN))=<3];
ifikey = last_key) button_timer++;
elze button_timer = 0;
ifibutton_timer = 207{
button_timer = 0;
lagt_kev = key;
if(key 1= 0}
LED_Tagk(2};
if(lagt_key — kev_mazk_buttonl) Action{(RBE_1);
elae if(lagt_key — kev_mask_button) Action(RE_2);
elze if(lagt_key — kev_mask_button3) Action(RB_3);
elae if(lagt_key — kev_mask_buttond) Action(RE_4);
LED_Task({0};

Power_Detection_Task() == Low power detection

vold Power Detection_Tazk{void){

static double PTR Voltagze;

FUE_Voltage = analozRead (FURDET_PIN)*0.0124;

IT(PTE_Voltage < Power Voltage &larm) tone(BUZZER_PIN, 10007;
1

[ZR(TIHER4_OVF _wect)!
Pewer_Detection_Tazk();

packet_timecnt_status = true;

_reget_timerd(timeont_limit);
'

AL



LED_Task() == LED mode
void LED_Tagk(char mode){

ifmode = O){TCNT3 = -1; _enable_timer3(); LED_node = mode;}
elze{EYE_LEE_OFF; _dizable_tiner3(); LED_mode = 0;}
i
[SR(TIMER3_OVF_wect){
static int R =0, G =0, B=0;
ztatic int _R =41, G =41, _B = 41;
ztatic boolean blink_LED = true;

7/ if (LED_mode = 1){
if(blink_LED) EYE_LED_BLE;
elze EYE_LED_GEN;
blink_LED = !blink_LED;

_reset_timer3(4500);
1

elze IT({LED_mode = 2}
if(R « 40%{R++; OCR5& = pgn_read_word_near{&log_light_40[R1);}
elge IT(_R » 0){_R--; OCRSL = pen_read_word_near{&log_light_40[_R1);}
elze (G < 40
elge (G >0
elze 1f(B < 40
elge If(_B >0
elaed
R=0;6=0;B=0;
R =41; 6 =141;_B = 41;
1

\_reset_timer3(200);
y

{

HG

W _G--; OCRSE = pen_read_word_near(&log_light_40[_G1);1}
B

1 _B--; OCRSC = pen_read_word_near(&log_light_40[_E1);}

++; OCESB = pgn_read_word_near(&log_light_40[G]); EYE_LED_ELE;}

++; OCESC = pgn_read_word_near(&log_light_40[B]); EYE_LED_GRN;}

<

/else if (LED_mode = 33
if(R < 400{R++; OCRS4 = pen_read_word_near(&log_light_40[R]);}

elze If(_R = 0){_R--; OCRSA = pem_read_word_near(&log_light_40[_R1);}
elze 1T(G =« 400{G++; OCRSE = pem_read_word_near(&log_light_40[G]1);}
elze (G = 0){_G--; OCRSE = pem_read_word_near(&log_light_40[_G1);}
elze 1T(B <« 403{B++; OCREC = pen_read_word_near{&log_light_40[B]);}
elge if(_B » 0){_B--; OCRSC = pen_read_word_near(&log_light_40[_B1);}
elzel

E=0;0=0;E=0;

_R=41; 6 =41; B = 41;
t

& _reget_tiner3(200);
1

%
<

Turn LED off LED_Task(0)

Turn Eyes LED on
LED_Task(1)

Turn both Eyes LED & chest LED on
LED_Task(2)

Turn chest LED on
LED_Task(3)

J

}

-~ ~



ISER MOTION.h

Official Version |:> With G sensor and IR sensor function

Fifndef ¥-01_USER_MOTION_H
#define Y-01_USER_MOTION_H

#include <avr/pemspace. h=

Adjustment_index : true, enable G sensor function ; false, disable G sensor

#define Adjuztment_index true fl]f]Cti()rl

#define Avoidance index true

Avoidance index : true, enable IR sensor function ;
false, disable IR sensor function

*Y-01_USER_MOTION.h which export from XYZrobot Editor,
both Adjustment_index and Avoidance_index default are false - Sensors are disabled -




Language reference (Structure)

setup()

® The setup() function is called when a sketch starts. Use it to initialize
variables, pin modes, start using libraries, etc. The setup function will

only run once, after each power up or reset of the Arduino board.
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Language reference (Structure)

loop()

® After creating a setup() function, which initializes and sets the initial

values, the loop() function does precisely what its name suggests, and

loops consecutively, allowing your program to change and respond.

Use it to actively control the Arduino board.
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Language reference (Structure)

If / else

® if/else allows greater control over the flow of code than the
basic if statement, by allowing multiple tests to be grouped together.
For example, an analog input could be tested and one action taken if

the input was less than 500, and another action taken if the input was

500 or greater.
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Language reference (Structure)

® else can proceed another if test, so that‘multiple, mutually exclusive

tests can be run at the same time.

if (pinFivelnput < 500)

{
// do Thing A

}
else if (pinFivelnput >= 1000)

{
// do Thing B

}
else {// do Thing C}

2L



Language reference (Structure)

do - while

® The doloop works in the same manner as the while loop, with the
exception that the condition is tested at the end of the loop, so

the do Ioop will always run at least once.
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Language reference (Structure)

#Define

®  #define is a useful C component that allows the programmer to give a name to a constant
value before the program is compiled. Defined constants in arduino don't take up any
program memory space on the chip. The compiler will replace references to these constants

with the defined value at compile time.

® This can have some unwanted side effects though, if for example, a constant name that had
been #defined is included in some other constant or variable name. In that case the text

would be replaced by the #defined number (or text).

® Ingeneral, the const keyword is preferred for defining constants and should be used instead

of #define.

® Arduino defines have the same syntax as C defines:

#define constantName wvalue

2L


https://www.arduino.cc/en/Reference/Const

Language reference (Structure)

#lnclude

#include is used to include outside libraries in your sketch. This gives the programmer access
to a large group of standard C libraries (groups of pre-made functions), and also libraries

written especially for Arduino.

® Note that #include, similar to #define, has no semicolon terminator, and the compiler will

yield cryptic error messages if you add one.
This example includes a library that is used to put data into the program space flash instead of ram. This saves the ram
space for dynamic memory needs and makes large lookup tables more practical.
#include <avr/pgmspace.h>

prog_uintl6_t myConstants|[] PROGMEM = {@, 2114@, 702 , 9128, @, 25764, 8456,
©,0,0,0,0,0,0,0,29310,8968,29762,29762 4500} ;

robolr
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Comparison Operators Boolean Operators

== (equal to) - &&(and)
= (not equal to) I (or)

- <(less than) | (not)
> (greater than)

- ¢=(less than or equal to)

>= (greater than or equal to)




Language reference (\Variables)

INPUT

constants

Constants are predefined expressions in the Arduino language. They are used to make the

programs easier to read. We classify constants in groups:
Defining Logical Levels: true and false (Boolean Constants)

There are two constants used to represent truth and falsity in the Arduino Ianguage: true,

and false.
false is the easier of the two to define. false is defined as 0 (zero).

true is often said to be defined as 1, which is correct, but true has a wider definition. Any
integer which is non-zero is true, in a Boolean sense. So -1, 2 and -200 are all defined as true,

too, in a Boolean sense.

Note that the true and false constants are typed in lowercase unlike HIGH, LOW, INPUT,
and OUTPUT.

2L



Language reference (\Variables)

OUTPUT

constants

® Constants are predefined expressions in the Arduino language. They are used to make the

programs easier to read. We classify constants in groups:
Defining Logical Levels: true and false (Boolean Constants)

® There are two constants used to represent truth and falsity in the Arduino Ianguage: true,

and false.
® falseis the easier of the two to define. false is defined as 0 (zero).

® trueis often said to be defined as 1, which is correct, but true has a wider definition. Any
integer which is non-zero is true, in a Boolean sense. So -1, 2 and -200 are all defined as true,

too, in a Boolean sense.

® Note that the true and false constants are typed in lowercase unlike HIGH, LOW, INPUT,
and OUTPUT.

2L



Language reference (\Variables)

float

Description

® Datatype for floating-point numbers, a number that has a decimal point. Floating-point
numbers are often used to approximate analog and continuous values because they have
greater resolution than integers. Floating-point numbers can be as large as 3.4028235E+38

and as low as -3.4028235E+38. They are stored as 32 bits (4 bytes) of information.

® Floats have only 6-7 decimal digits of precision. That means the total number of digits, not
the number to the right of the decimal point. Unlike other platforms, where you can get more
recision by using a double (e.g. up to 15 digits), on the Arduino, double is the same size as
P y g g. up g

float

® Floating point numbers are not exact, and may yield strange results when compared. For
example 6.0 / 3.0 may not equal 2.0. You should instead check that the absolute value of the

difference between the numbers is less than some small number.

2L



Language reference (Variables)

b

Floating point math is also much slower than integer math in performing calculations, so
should be avoided if, for example, a loop has to run at top speed for a critical timing function.
Programmers often go to some lengths to convert floating point calculations to integer math

to increase speed.

If doing math with floats, you need to add a decimal point, otherwise it will be treated as

an int.
1nt x;
1nt y;
float z;
X =1;
vy = x [/ 2 // vy now contains @, ints can't hold fractions
z = (float)x / 2.0 // z now contains .5 (you have to use 2.0, not 2)



Language reference (Variables)

PROGI\/IEI\/I

Store data in flash (program) memory instead of SRAM.

The PROGMEM keyword is a variable modifier, it should be used only with the datatypes
defined in Mask_Definition.h. It tells the compiler "put this information into flash memory",

instead of into SRAM, where it would normally go.

®* PROGMEMis part of the Mask_Definition.h library that is available in the AVR architecture

only. So you first need to include the library at the top your sketch, like this:

finclude "Mask Definition.h”

 dataType variableName[] PROGMEM = {data0, datal, data3...};

2L



Memory

b

® There are three pools of memory in the microcontrollers (e.g. theATmega168):

1.Flash memory (program space), is where the Arduino sketch is stored.

2.SRAM (static random access memory) is where the sketch creates and manipulates variables

when it runs.

3.EEPROMis memory space that programmers can use to store Iong-term information.

® Flash memory and EEPROM can’t chamemory are non-volatile (the information persists after

the power is turned off). SRAM is volatile and will be lost when the power is cycled.

Note: Flash (PROGMEM) memory can only be populated at program burn time. You nge the
values in the flash after the program has started running.

® The amounts of memory for various microcontrollers used on boards are as follows:

ATMegal6esd ATMega328&P ATmegal280 |ATmega2560

Flash
(1 Kbyte used 16 KBytes 32 KBytes 128 KBytes 256 KBytes
for bootloader)
SRAM 1024 bytes 2048 bytes 8 KBytes 8 KBytes
EEPROM 512 bytes 1024 bytes 4 KBytes 4 KBytes
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