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3�IDE
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 arduino./012
3/4�56 arduino.exe
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Arduino
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 UARTQ�°
\º»¼½V�¾ xbee usb�
 5v¿¸¹
� UARTQ
 5vcÀ�%?�71X$
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ÎLY6ÏÐ�2=>
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Y6����×ª«O)*ÁW��§Ø�yÙ®°�±²OÚ<=>)*ª«

cÃÄW�°�yÙ®O����;VW%
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��;V©­�ÛÜÝ�¿ comQÅÁ%­Y6 Tools->BoardÅÆ
�ÛÝ��
?�7$



DFRduino 2WDMiniQ
���� http://www.dfrobot.com.cn DreamFactory

http://www.dfrobot.com
15

DFRduino 2WDMiniQ ����� ���	
�����
����

������ E_mail�service@dfrobot.com QQ��10063251 10228533

��MN��
� Þßàáâãäåæ çèÛ�1�Y6¦iF9�%��nÅÆéQ�

¬­ji�MN
éQ� êëì í�îIY6M
±²
78�ÅÆïð�<=>

?�cÃ



DFRduino 2WDMiniQ
���� http://www.dfrobot.com.cn DreamFactory

http://www.dfrobot.com
16

DFRduino 2WDMiniQ ����� ���	
�����
����

������ E_mail�service@dfrobot.com QQ��10063251 10228533
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|}~��S�� USB Serial Port�COM3
.COM3�S����e�s�(��S���.
y��s.�~ arduino���s.�� Serial Port.������e COMs���COM3.
���

������  COMs��¡¢(n\O�� arduino���e\]M£.���

��¤¥\]M£¦�§¨.��\©ª0 Uploading to I/O Board.��«¬�
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^_\]­®¥.\]M£¯v°Oe±¨.\²ª0 Done Uploading.���
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�³´�µ¬ Done Uploading.¶�ª0¢i¨e·.¸¬\]¹º.$%Y»�\ USB
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Ò�Ó USB8 �ÔÕ)WÖ�.×�ÔÕ) xbee usbØÙI�.ÚiÓ xbee usbØÙI
Õ)ÛÜ�e UARTs�ÕeÝÞßàá_.â xbee usb�e 5v ÛÜ� UARTse 5v
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���

1�LED�
�

1)�
�

2WDMiniQfIgå�æSçèéUe ledÃ.êëÛÜVì�íSî¨eÃ.ÛÜ
�W¥ïÄ(`��Si¨eÃ �Sð¨eÃñòó PB4¾PB5ôõö½.\]^_ÝË
h÷øù¬Ãú.`$%ûüýþ^�ú(Ãew����

2)��� !

\��� 2WDMiniQe°��ë��ei¨ ð¨ LEDÃe°��½n�ñ.�ë
R33¾R34h��Wr(�³�L ledeW�Lü.led|	
�e(Ó PB4� PB5ôõ� 1
Ý.öãek=
�m�K.ÃÄ(Ó PB4� PB5ôõ��Ý.öãek=
�m��.
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3)�"#$%&

#define LED_RED 12//��i¨e ledÃeôõ
void setup()
{

pinMode(LED_RED,OUTPUT);//�� LEDÃôõeTUh�ª
}
void loop()
{

digitalWrite(LED_RED,HIGH);//LEDÃôõ��.�Ä LEDÃ
delay(1000);//�Ý 1s
digitalWrite(LED_RED,LOW);//LEDÃôõ�V.�Å LEDÃ
delay(1000);//�Ý 1s

}

^_ëú~e��.üý$%~ arduino�^�²�~.���$%¢ ~öã��e34
 �!�ú("h arduino#$%&� AVRdèf�'HJI
öye�(5������
).«%�ú*O+,e©-(

4)���'(&iÃ%-.Ý-h 1sÄÅÆÇ(¢ ¢/01¥.üý$%2345e
67À led

Ãþ^(

2�����
�

1)�
�

2WDMiniQa��StuI.8ó atmega328pe PB3ôõö½(a9w����
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2)��� !

tuI�ú�S NPN:�m;@e. < PB3ôõ�h 1Ý:�m�KtuI=.<
PB3ôõ�h 0Ý:�m��tuI>=(�ë R28h?���Wr.R23*ñXËú(

3)�"#$%&

#define BUZZER 11//��tuIeôõ
void setup()
{

pinMode(BUZZER,OUTPUT);//��tuIeôõh�ªTU
}
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void loop()
{

unsigned char i,j;//��¦@
while(1)
{

//�ª�SABeCD
for(i=0;i<80;i++)
{

digitalWrite(BUZZER,HIGH);//kCD
delay(1);//�Ý 1ms
digitalWrite(BUZZER,LOW);//>kCD
delay(1);//�Ý 1ms

}
//�ª×�SABeCD
for(i=0;i<100;i++)
{

digitalWrite(BUZZER,HIGH);//kCD
delay(2);//�Ý 2ms
digitalWrite(BUZZER,LOW);//>kCD
delay(2);//�Ý 2ms

}
}

}
À9 avr gcc#$e^_  arduino#$e^_.üý$%k0 arduino#$$%À AVREè
eôõF+dGHË.¶ avr gcc#$I4À% 8�J 7Sôõh�KeÔsF+HË(

4)���'(&Ó^_01\]~ 2WDMiniQ¥.ABLMCD()N^_e?O�.
üý$%PQ�ÝÝ-.RSª>TÑeCD(

3�2WDMiniQ���


1)�
�

9U¢äÐS/UeVW¤¥.â��XY¢ 2WDMiniQ.OHJ 2WDMiniQ?@(
2WDMiniQeÐSZ�Wf�ñhÐKe.[\h�K¾]\h×�K(^K�ÐS_�
HJ.�S�4_�¾�S©`_�(a9w����
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2)� !

ÐKWfeHJ_�8ñòh PD4(©`_�)¾PD7(©`_�)¾PD5(�4_�)¾PD6(�
4_�)(�\²e°��ë$%}~[\�KWfe½n.EN1h�4_�.� 1a�4
Wf?@¾��aWf>@bIN1h©`_�.� 1a`ä?¾��a`¥?(
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2WDMiniQ�úe� pwmcdHJWfefe©gcdhfRJ�PWM
�ij“Pulse
Width Modulation”ek�.clchRJ(8�mú'��Ie�·�ªOÀTnW7F+
HJe�Ñ+,�oepq.rsãútZ@.K_.3BHJó¦QÁuvwx( Pwm
Re�KLRycdhfez{9ORye.ï)|�}, T~.�W� VW�Rzv
�Ý-(�³�W�z 1/4T.aVW�z 3/4T(z{9=�W�«zÝ-/�S},=1�4(
«%)�S},~.�W�«zÝ-���ïWfKWÝ-��
.6)Wf�e��WX

��ü.ef��(23%�°�I��z{9$

Recd�6)�4Ô.�$%RyWfeef¢(�t 2WDMiniQe'��I�úe�
�>��e atmega328p.8e~��ÝIï$�� PWMcd.$%©-eûüý�ú(a
9�����ÝI�� pwmcd$5� atmega328p��(�³� avr gcc#$��ú~�
ÝIO�� PWMcd.¶ arduino#$ë��S���analogWrite(pin, value) - PWM �

· IOs PWM�ª��.Arduino�· IOs�ß¢ PWMe IOs$�ú���.pin¸¬
3, 5, 6, 9, 10, 11.value¸¬h 0�255($útWf PWMRe(

3)�"#$%&

#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
#define EN2 5//��±��H
�
#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�
void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW)//M1±�
!�

digitalWrite(IN1,FORW); //òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0)//M1±�
��

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�À
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0)//M2±�
��

analogWrite(EN2,LOW);//Ì����
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else
analogWrite(EN2,M2_EN);//òÌ��Ê
�

}
void setup()
{

unsigned char i;
for(i=4;i<=7;i++)//òÌçè��±�
�F
���=

pinMode(i,OUTPUT);
}
void loop()
{

Motor_Control(FORW,100,FORW,100);//©e
delay(500);//500ms
Motor_Control(FORW,0,FORW,0);//��
delay(500);//500ms
Motor_Control(BACK,150,BACK,150);//L�
delay(500);//500ms
Motor_Control(FORW,0,FORW,0);//��

delay(500);//500ms
}

4)���'(�2WDMiniQäF 500ms��>�� 500ms��>¥� 500ms��>�� 500ms(
üý$%KLQ¦^_OQ¦ 2WDMiniQeef ©`.�¶��eHJ 2WDMiniQ*@(

4�������


1)� !

^SD����SÀãeAB� f.AB�e����},� T(âtuI)�S T}
,~.�S},eÝ-�tuI�W�.kªCDb�S},Ý-�tuIVW�.>kª

CD(tuIM �S},@Ë.�|¡~;�S},öÀãeD�(¶)/¢/Uë.�

Ý���ÝIO­�e.«%£Ó^SD�Àãe�S},e¤Ý¥�¤¦ªO(��^Ò

'eV§�$%¨©�Àãe¤Ý��K(^S¤Ý�¥²e���â�SD�=v�Ý

-(Ú¥.)^_ëM ¨©LOe�Këe��e�¥á_ª«.�$%¡~��¬�e

DV¢(

1)�"#$%&

// � !\� "#� hz
#define DO_L E2 //262
#define DOA_L E4 //277
#define RE_L E5 //294
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#define REA_L E7 //311
#define MI_L E8 //330
#define FA_L EA //349
#define FAA_L EB //370
#define SO_L EC //392
#define SOA_L ED //415
#define LA_L EE //440
#define LAA_L EF //466
#define TI_L F0 //494
#define DO F1 //523
#define DOA F2 //554
#define RE F3 //587

#define REA F3 //622
#define MI F4 //659
#define FA F5 //698
#define FAA F5 //740
#define SO F6 //784
#define SOA F7 //831
#define LA F7 //880
#define LAA F8 //932
#define TI F8 //988
#define DO_H F9 //1046
#define DOA_H F9 //1109
#define RE_H F9 //1175
#define REA_H FA //1245
#define MI_H FA //1318
#define FA_H FA //1397
#define FAA_H FB //1480
#define SO_H FB //1568
#define SOA_H FB //1661
#define LA_H FC //1760
#define LAA_H FC //1865
#define TI_H FC //1976
#define ZERO 0 //$� 

#define BUZZER 11//Ê%&'¶

�

int initial_value; //�=(F� \Ê\¶
)�
char time; //(F� *+
\,
char ptr = 0x00; //É� musicy�
É-
char flag=0;
int music[] = {
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0XF1, 2, 0XF3, 2, 0XF4, 2, 0XF1, 1, 0, 1, //�+./
0XF1, 2, 0XF3, 2, 0XF4, 2, 0XF1, 1, 0, 1,
0XF4, 2, 0XF5, 2, 0XF6, 2, 0, 2,
0XF4, 2, 0XF5, 2, 0XF6, 2, 0, 2,
0XF6, 1, 0XF7, 1, 0XF6, 1, 0XF5, 1, 0XF4, 2, 0XF1, 2,
0XF6, 1, 0XF7, 1, 0XF6, 1, 0XF5, 1, 0XF4, 2, 0XF1, 2,
0XF3, 2, 0XEC, 2, 0XF1, 2, 0, 2,
0XF3, 2, 0XEC, 2, 0XF1, 2, 0, 2,0xff};

void timer2_init(void)//Ê\¶ 2)01
{

TCCR2A = 0X00;
TCCR2B = 0X07; //\23 1024�"
TCNT2 = initial_value;

TIMSK2 = 0X01; //45�6
}
ISR(TIMER2_OVF_vect)//Ê\¶ 2�6
{

TCNT2 = initial_value;//�Ê\¶!\)�
flag=~flag;
if(flag)
{

digitalWrite(BUZZER,HIGH);//Ì7�&'¶8
}
else
{

digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
}

}
void play_music(void)//9:�;
{

if (music[ptr] != 0xFF && music[ptr] != 0x00) //<6�=�b>� 
{

TCCR2B = 0X07;//Ê\¶
0?@
initial_value = music[ptr]; //AòÌÊ\¶)�
time = music[ptr + 1]; //A�B\,
delay(time*200);//C\
ptr += 2;//É��iF� 

}
else if (music[ptr] == 0x00) //<6�=�$� 
{

time = music[ptr + 1];//A�B\,
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delay(time*200);//C\
ptr += 2;//É��iF� 

}
else//�DE 
{

TCCR2B = 0X00;//Ê\¶��?@
digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
delay(time*200);//C\
ptr = 0;//FG�HIJK
0

}
}
void setup()
{

pinMode(BUZZER,OUTPUT);//òÌL�&'¶

���=�M
timer2_init();//Ê\¶)01
sei();//NO�6
P

}
void loop(void)
{

while (1)
{

play_music();//9:�;
}

}

3)���'(�ª«ÐI­®V¯(��+@*O.�45É°eDVþ±ªO.â
2WDMiniQhÂ

&ÂÉ°e'(

5����
�

1)�
�
2WDMiniQå� 5SMN.êë��S�W>xyMN.`��SvwN.²\e:

SMN$û��³´þ^�ú(a9w����
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2)� !

�:SMNe°��½n�\��

úµú¸Z@$¶.<´�MNM\Ý AD5ÔsWXh 5.04V[]b< key1M\Ý AD5
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ÔsWXh 0.00V[]b< key2M\Ý AD5ÔsWXh 0.95V[]b< key3M\Ý AD5
ÔsWXh 2.06V[](·/UÝüý$%/¢@�Z@�\(
�tWX�hTn�.«%n~ atmega328p¥£&L A/D(Tn/�·)?Q.atmega328p

~��>��%&4¸� A/D?Q34.«%þ^Ý�¡ A/D?Q34ï$£~ AD5Ôs
WX�.23Z£e AD5ÔsWX�O¹º�¼�MNM\¾�»�SMNM\e(/¢
þ^Ý.M ��Z¡eWX�O¹º�»�SMNM\$4>¼."h)^_ëÀno~

e&L A/D?Qe�·�F+¢¤¦?Q.?Q�¢Tn�.«%£~eTn�$4|�
½¾.üý$%)^_ë>ºPQ�¿S�.ZÀMN¡�(

3)�"#$%&

#define BUZZER 11//òÌçè&'¶ys IO�
#define LED_RED 12//òÌçè·_ LEDQys IO�
#define LED_GREEN 13//òÌçèR_ LEDQys IO�
#define Vr 5//��±S�

float data=0xff;//TU�V ±S�,)�òÌ�Ú�G
yO��%?)�òÌ�
0�<W8<6ZI 1�=Z�%
void buzzer(void)//&'¶�=B�
{

digitalWrite(BUZZER,HIGH);//Ì7�&'¶8
delay(1);
digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
delay(10);

}
void Read_Value(void)//XA±S�
{

data=analogRead(5);//XA�V 5Q±S�
data = ((data * Vr) / 1024);//�ys��Y��V�

}
void key_scan(void)//ZIZJ
{

if(data>4.50&&data<6.00)//|wZIZ�
return;//[\

else
{

if(data>=0.00&&data<0.50)//ZI 1Z�
{

delay(10);//C\]^
if(data>=0.00&&data<0.50)//ZI 1��Z�
{

buzzer();//&'¶8
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while(data>=0.00&&data<0.50)
{

Read_Value();//XA±S�
digitalWrite(LED_RED,HIGH);//·Q_

}
}

}
else if(data>=0.50&&data<1.5)
{

delay(10);
if(data>=0.50&&data<1.5)
{

buzzer();
while(data>=0.50&&data<1.5)
{

Read_Value();//XA±S�
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}

}
else if(data>=1.5&&data<2.5)
{

delay(10);
if(data>=1.5&&data<2.5)
{

buzzer();
while(data>=1.5&&data<2.5)
{

Read_Value();//XA±S�
digitalWrite(LED_RED,LOW);//·Q`
digitalWrite(LED_GREEN,LOW);//RQ`

}
}

}
}

}
void setup()
{

pinMode(BUZZER,OUTPUT);//&'¶
¯Q��=�M
pinMode(LED_RED,OUTPUT);//·Q
¯Q��=�M
pinMode(LED_GREEN,OUTPUT);//RQ
¯Q��=�M

}
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void loop()
{

Read_Value();//XA±S�
key_scan();//afZIZJby

}

4)���'($MN 1M\Ý.iÃÄ¾ðÃÅbMN 2M\Ý.ðÃÄ¾iÃÅbMN
3M\Ý.iÃ ðÃ�Å(�y/Uëe AD?QÁÂ�Ã.¥²e78¾7=/U��
ú~ AD?Qe.ÄÅÆÇ.-t¥²e³´(

6����
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3)�"#$%&
#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
#define EN2 5//��±��H
�
#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�

#define IR_IN 8//·c�d
#define L_IR 9//�·c�e
#define R_IR 10//î·c�e

int count;//c[\
fgef!y

void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW)//M1±�!�

digitalWrite(IN1,FORW);//òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0)//M1±���

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�Ê
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0) //M2±�
��
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analogWrite(EN2,LOW);//Ì����
else

analogWrite(EN2,M2_EN); //òÌ�Ê
y�
}

void L_Send40KHZ(void)//��hô�h"#� 40kHZfg
{

int i;
for(i=0;i<24;i++)
{

digitalWrite(L_IR,LOW);//Ì��i�
delayMicroseconds(8);//C\
digitalWrite(L_IR,HIGH);//Ì7�j�
delayMicroseconds(8);//C\

}
}
void R_Send40KHZ(void)//î�hô�h"#� 40kHZfg
{

int i;
for(i=0;i<24;i++)
{

digitalWrite(R_IR,LOW);//Ì��i�
delayMicroseconds(8);//C\
digitalWrite(R_IR,HIGH);//Ì��j�
delayMicroseconds(8);//C\

}
}
void pcint0_init(void)//
�]1�6)01
{

PCICR = 0X01;//�H¦ 0�
�]1�6
PCMSK0 = 0X01;//�H¦ 0�
¦ 0F
�]1�6

}

ISR(PCINT0_vect)//PB0
�]1�6
{

count++;//c�d�
fg!y
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}
void Obstacle_Avoidance(void)
{

char i;
count=0;
for(i=0;i<20;i++)//��hô�h 20Ffg
{

L_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)//?k�dl�W 10Ffg�<6wmno
{

Motor_Control(BACK,100,BACK,100);//L�
delay(300);//C\
Motor_Control(BACK,100,FORW,100);//î�
delay(500);//C\

}
else
{

count=0;
for(i=0;i<20;i++)//î�hô�h 20Ffg
{

R_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)
{

Motor_Control(BACK,100,BACK,100);//L�
delay(300);//C\
Motor_Control(FORW,100,BACK,100);//��
delay(500);//C\

}
else
{

Motor_Control(FORW,100,FORW,100);//©e
}
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}
}
void setup()
{

char i;
for(i=4;i<=7;i++)//òÌçè��±�
�F
���=
{

pinMode(i,OUTPUT);
}
pinMode(L_IR,OUTPUT);//L���hô

���=
pinMode(R_IR,OUTPUT);//L�î�hô

���=
pinMode(IR_IN,INPUT);//L�·c®�d

���p
digitalWrite(R_IR,HIGH);
digitalWrite(L_IR,HIGH);
pcint0_init();//
�]1�6)01
sei(); //NO�6�H

}
void loop()
{

Motor_Control(FORW,100,FORW,100);//òÌ¸¹
��� 100
while(1)
{

Obstacle_Avoidance();//qmÜby
}

}
4)���'($2WDMiniQ�W¥`ä+è.é~2ÎÏÝ�¥�¾ê¥?ë¾äF(�
³ 2WDMiniQ12æçìí.$%Ø<eRyW2eüÛ.`üe©`Ry(

7����


1)�
�
2WDMiniQå� 5Sij78ÈÉI.w����



DFRduino 2WDMiniQ
���� http://www.dfrobot.com.cn DreamFactory

http://www.dfrobot.com
41

DFRduino 2WDMiniQ ����� ���	
�����
����

������ E_mail�service@dfrobot.com QQ��10063251 10228533

2)� !

ij7834e/0�múij�9ÖlU=WÈÉI(�Ñ=WÈÉIe?/°�

�.4¸�S=> �S=noî�.=>kªe=&LïZÏ9eÖl	=qð�no.
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"h^Só²eÖ=B>T.^_ë�úe÷øWX�>T.h¢©-.^_ë/0¢

úMNR�WX�()ú 2WDMiniQ78ä.�Ó 2WDMiniQ«~òóë>�:Ìe�ñ.
�Ý AD?Q|ZªòóeÖ=BWX�.ú�S�;�K value[i]ëeR�F+9ù(M
N 134���ÈÉIbú�ûM\��ÈÉI 1.ú
ûM\��ÈÉI 2.üûAý(
MN 234�À value[i]�6 1b^M\�û.value[i]e��þ 1(MN 334�À value[i]
�� 1b^M\�û.value[i]e��� 1(Ú¥ÓR�¡e�Ú� eeprom.*~�W��Ë
ú(

3)�"#$%&

#include <EEPROM.h>

#define EN1 6//î�±��H¯
#define IN1 7//î�±�!�¯
#define EN2 5//��±��H¯
#define IN2 4//��±�!�¯

#define FORW 1//©e
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#define BACK 0//L�

#define BUZZER 11//çè&'¶
ys IO�
#define LED_RED 12//çè·_ LEDQ
ys IO�
#define LED_GREEN 13//çèR_ LEDQ
ys IO�
#define Vr 5//��±S�

float data[8]={
0X00,0X00,0X00,0X00,0x00,0xff,0x00,0x00};//TU 8F�r ad�Y
�

unsigned char value[5]={
0x00,0x00,0x00,0x00,0x00};//sFt®uv¶
±S�

unsigned char key_1=0x00,key_2=0x00;//cZI 1Z�
§yef!y

void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW) //M1±�
!�

digitalWrite(IN1,FORW); //òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0) //M1±�
��

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�À
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0) //M2±�
��

analogWrite(EN2,LOW);//Ì����
else

analogWrite(EN2,M2_EN);//òÌ�Ê
y�
}
void Read_Value(void)//XA�V�
{

char i;
for(i=0;i<8;i++)
{
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data[i]=analogRead(i);//XA�V iQ
±S�
data[i]= ((data[i]*Vr)/1024); //�Y��V�

}
}
void huntline_deal(void)//t®
{

if(key_2==1)
{

int i;
//XAT2 EEPROM�
±S�
for(i=0;i<5;i++)

value[i]=EEPROM.read(0x0a+i);

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]<(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))//wi��x�

{
Motor_Control(FORW,100,FORW,100);//©e

}
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]<(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(BACK,50,FORW,100);//î�

}
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(BACK,100,FORW,100);//y�î�

}
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]<(value[4]-1))

{
Motor_Control(BACK,100,FORW,100);//y�î�

}
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]<(value[4]-1))

{
Motor_Control(BACK,100,FORW,100);//y�î�

}
else
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if(data[0]>(value[0]-1)&&data[1]<(value[1]-1)&&data[2]<(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(FORW,100,BACK,50);//��

}
else

if(data[0]>(value[0]-1)&&data[1]<(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(FORW,100,BACK,100);//y���

}
else

if(data[0]<(value[0]-1)&&data[1]<(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(FORW,100,BACK,100);//y���

}
else

if(data[0]<(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

{
Motor_Control(FORW,100,BACK,100);//y���

}
}

}
void key_scan(void)//ZIZJ
{

int i;
if(data[5]>4.50&&data[5]<6.00)//|wZIZ�

return;//[\
else
{

if(data[5]>=0.00&&data[5]<0.50)//ZI 1Z�
{

delay(10);//C\]^
if(data[5]>=0.00&&data[5]<0.50)//ZI 1��Z�
{

buzzer();//&'¶8
while(data[5]>=0.00&&data[5]<0.50)

Read_Value();
key_1++;//ZI 1!y
if(key_1>=1&&key_1<=5) value_adjust(key_1);//t®uv¶
�¤z
if(key_1==6)
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{
digitalWrite(LED_RED,LOW);//·Q`
digitalWrite(LED_GREEN,LOW);//RQ`
//�òÌÁ
±S�Tp EEPROM�{��±|}
for(i=0;i<5;i++)

EEPROM.write(0x0a+i,value[i]);
}

}
}
else if(data[5]>=0.50&&data[5]<2.00)
{

delay(10);//C\]^
if(data[5]>=0.50&&data[5]<2.00)
{

buzzer();//&'¶8
while(data[5]>=0.50&&data[5]<2.00)

Read_Value();
if(key_1>=1&&key_1<=5)//?k key1
ZI�2 1~5¨,
{

value[key_1-1]++;//uv¶
�~��
@�����¤z�
value_adjust(key_1);//��x�c�

}
else

key_2++;
}

}
else if(data[5]>=2.00&&data[5]<3.00)
{

delay(10);//C\]^
if(data[5]>=2.00&&data[5]<3.00)
{

buzzer();//&'¶8
while(data[5]>=2.00&&data[5]<3.00)

Read_Value();
if(key_1>=1&&key_1<=5)//?kZI key1
�2 1~5¨,
{

value[key_1-1]--;//uv¶
�~��
@�����¤z�
value_adjust(key_1);//��x�c�

}
}

}
}

}
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void value_adjust(unsigned char num)//¤zt®uv¶
�
{

if(num==1)//¤x¦iFt®uv¶
{

if(data[0]>value[0])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==2)//¤x¦�Ft®uv¶
{

if(data[1]>value[1])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==3)//¤x¦�Ft®uv¶
{

if(data[2]>value[2])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==4)//¤x¦�Ft®uv¶
{
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if(data[3]>value[3])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==5)//¤x¦sFt®uv¶
{

if(data[4]>value[4])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}

}
void buzzer(void)//&'¶�=B�
{

digitalWrite(BUZZER,HIGH);//Ì7�&'¶8
delay(1);
digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
delay(10);

}
void setup()
{

char i;
for(i=4;i<=7;i++)//òÌL���±�
¯Q��=�M
{

pinMode(i,OUTPUT);
}
pinMode(BUZZER,OUTPUT);//òÌçè&'¶
ys IO��M�OUTPUT�

�=

pinMode(LED_RED,OUTPUT);//òÌçè·_ LED Q
ys IO ��M�
OUTPUT��=
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pinMode(LED_GREEN,OUTPUT);//òÌçèR_ LED Q
ys IO ��
M,OUTPUT��=
}
void loop()
{

Motor_Control(FORW,0,FORW,0);//¸¹��
while(1)
{

Read_Value();//XA�VQ
�
key_scan();//ZJZI
huntline_deal();//t®TõÜby

}
}

4)��'(&Ó 2WDMiniQ«~òóe+:Ì�ñ.M\MN key_1MN 1û��[�ú
�SÈÉI.iÃÄ.M\MN key_2MN value[0]�6 1.Z~ðÃÄ.Âv��L^.
Q\�SÈÉIR�.Z~�S�R�¡(úæûM\MN 1.ÐSÃ�Å.Ó 2WDMiniQ
«~:ÌxÊ78(

8����


1)�
�
2WDMiniQå�ÐS7=ÈÉI.7=ÈÉIw����

2)� !

/�¤�úe7=ÈÉI�=qWr(<= l~=qWr�.8er��|¦Û.�

��t= ��e]���5ó�W.)j6WòeËú\Ë	
*@.W��`W>eõ

�.{��`W>e
�.�¶�=qWrIer��e\�(°���\�
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újú¸Z@$¶.)]\=qWr�=> leÛÜ\.AD4ÔseWX�9[= 
ÝeWX�üb[\=qWr�= leÛÜ\.AD4ÔseWX�9[= ÝeWX�
Û(̂ _ëmúM key_1NOHJ�¼��ÎÏ=eWX�(M\ key_1N 1ûxÊ��Î
Ï=WX� 10û.�� .ÓWX�e ÚF eeprom.·~�W��(>M key_MNÝ.
��� eeprom�eWX .ê¥�����.Ó�S�Ëh÷ø�.¹º�»�\�= (

3)�"#$%&

#include <EEPROM.h>

#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
#define EN2 5//��±��H
�
#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�
#define BUZZER 11//òÌçè&'¶ys IO�
#define Vr 5//��±S�

float data[10]={
0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0};

unsigned char sum=0;
float data_1=0x01,data_2=0x01;//TU�V±S�
float val;
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int key_1=0,key_2=0,key_3=0;
void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW)//M1±�
!�

digitalWrite(IN1,FORW); //òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0) //M1±�
��

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�À
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0)//M2±�
��

analogWrite(EN2,LOW);//Ì����
else

analogWrite(EN2,M2_EN);//òÌ��Ê
y�
}
void Read_Value(void)//XA±S�
{

data_1=analogRead(4);//XA�V 4Q±S�
data_1 = ((data_1 * Vr) / 1024);//�ys��Y��V�
data_2=analogRead(5);//XA�V 5Q±S�
data_2 = ((data_2 * Vr) / 1024);//�ys��Y��V�

}
void buzzer(void)//&'¶�=B�
{

digitalWrite(BUZZER,HIGH);//Ì7�&'¶8
delay(1);
digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
delay(10);

}
void key_scan(void)//ZIZJ
{

if(data_2>4.50&&data_2<6.00)//|wZIZ�
return;//[\
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else
{

if(data_2>=0.00&&data_2<0.50)//ZI 1Z�
{

delay(10);//C\]^
if(data_2>=0.00&&data_2<0.50)//ZI 1��Z�
{

buzzer();//&'¶8
while(data_2>=0.00&&data_2<0.50)

Read_Value();//XA±S�
key_1++;

}
}
else if(data_2>=0.50&&data_2<1.5)
{

delay(10);
if(data_2>=0.50&&data_2<1.5)
{

buzzer();
while(data_2>=0.50&&data_2<1.5)

Read_Value();//XA±S�
key_2++;

}
}
else if(data_2>=1.5&&data_2<2.5)
{

delay(10);
if(data_2>=1.5&&data_2<2.5)
{

buzzer();
while(data_2>=1.5&&data_2<2.5)

Read_Value();//XA±S�
key_3++;

}
}

}
}
void hunt_light(void)//tÑÜby
{

int i;
if(key_1==1)
{
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key_1=0;
//XA 10§��Ñ
±S��z�¿
for(i=0;i<10;i++)
{

Read_Value();
data[i]=data_1;
sum +=data[i];

}
//���Ñ±S�
¿T:2 EEPROM���×�±��|}yÙÚ��
EEPROM.write(0x0a,sum);

}
else
{

val=EEPROM.read(0x0a);//XA±S�
¿
val=val/10;//����
Read_Value();
if (data_1<val-0.5)

Motor_Control(FORW,100,BACK,100);//��
else if (data_1>val+1)

Motor_Control(BACK,100,FORW,100);//î�
else

Motor_Control(FORW,0,FORW,0);//��
}

}
void setup()
{

unsigned char j;
for(j=4;j<=7;j++)//òÌL���±�
¯Q��=�M

pinMode(j,OUTPUT);
}
void loop()
{

Motor_Control(FORW,0,FORW,0);//¸¹©e
while(1)
{

Read_Value();//XA±S�
key_scan();//ZIZJ
hunt_light();//tÑÜby

}
}

4)���'(&[=>Ý 2WDMiniQ��.[\�=> 2WDMiniQ[?.]\�=>]
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3)ù*X��$

#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
#define EN2 5//��±��H
�
#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�

#define IR_IN 8 //·c�d

int Pulse_Width=0;//TUf�
int ir_code=0x00; //���
//çè±��«
void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)
{

//////////M1////////////////////////
if(M1_DIR==FORW)//M1!�� FORW

digitalWrite(IN1,FORW); //�©
else

digitalWrite(IN1,BACK);//�L
if(M1_EN==0) //M1��� 0

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�Ê
y�

///////////M2//////////////////////
if(M2_DIR==FORW) //M2!�� FORW

digitalWrite(IN2,FORW);//�©
else

digitalWrite(IN2,BACK);//�L
if(M2_EN==0) //M2��� 0

analogWrite(EN2,LOW);//Ì����
else//=�
analogWrite(EN2,M2_EN);//òÌ�Ê
y�

}
//Ê\¶ 1)01by
void timer1_init(void)
{
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TCCR1A = 0X00;
TCCR1B = 0X05;//�Ê\¶\23
TCCR1C = 0X00;
TCNT1 = 0X00;
TIMSK1 = 0X00; //��Ê\¶�=�6

}
//�ç¶��afby
void remote_deal(void)
{

switch(ir_code)
{

case 0xff00:
Motor_Control(FORW,0,FORW,0);//��
break;

case 0xfe01:
Motor_Control(FORW,100,FORW,100);//©e
break;

case 0xf609:
Motor_Control(BACK,100,BACK,100);//L�
break;

case 0xfb04:
Motor_Control(FORW,100,BACK,100);//��
break;

case 0xf906:
Motor_Control(BACK,100,FORW,100);//î�
break;

}
}
char logic_value()
{

while(!(digitalRead(8))); //�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//�±� 560us
{

while(digitalRead(8));//�7Ogh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//�Õ7±� 560us

return 0;
else if(Pulse_Width>=25&&Pulse_Width<=27) //�Õ7±� 1.7ms

return 1;
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}
return -1;

}
//�ç¶��by
void pulse_deal()
{

int i;

//af 8F 0
for(i=0; i<8; i++)
{

if(logic_value() != 0) //Ú� 0
return;

}
//af 6F 1
for(i=0; i<6; i++)
{

if(logic_value()!= 1) //Ú� 1
return;

}
//af 1F 0
if(logic_value()!= 0) //Ú� 0

return;
//af 1F 1
if(logic_value()!= 1) //Ú� 1

return;

//���ç¶:��
 commandÉ�
ir_code=0x00;//FG
for(i=0; i<16;i++ )
{

if(logic_value() == 1)
{

ir_code |=(1<<i);
}

}
}
//�ç¶��by
void remote_decode(void)
{

TCNT1=0X00;
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while(digitalRead(8))//�7Ogh
{

if(TCNT1>=1563) //�7±���\,l� 100ms�au�\|wZI
Z�

{
ir_code = 0xff00;
return;

}
}

//?k7±���\,Úl� 100ms
TCNT1=0X00;

while(!(digitalRead(8))); //�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=140&&Pulse_Width<=141)//9ms
{

while(digitalRead(8));//�7Ogh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=68&&Pulse_Width<=72)//4.5ms
{

pulse_deal();
return;

}
else if(Pulse_Width>=34&&Pulse_Width<=36)//2.25ms
{

while(!(digitalRead(8)));//�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//560us
{

return;
}

}
}

}

void setup()
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{
unsigned char i;
for(i=4;i<=7;i++)
{

pinMode(i,OUTPUT);
}
pinMode(IR_IN,INPUT);

}
void loop()
{

timer1_init();//Ê\¶by)01
while(1)
{

remote_decode(); //B�
remote_deal(); //afB�Dk

}
}
4)���'(�c�ç¶�h=n
:�fgef����Ù��Dkaf�À
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ZI¸¹��%

Z� key_3ZI 1§�̧ ¹°w�V±6²GH�9|wo³2¸¹©!

\¸¹´�Ú«��wo³2¸¹©!�¸¹µÎ��©e�¦�§Z� key_3
ZI¸¹��%¦�§Z� key_3ZI�¸¹
0�V¸¶f��9�©A|w
o³\©e�wo³\·f�¦�§Z� key_3ZI¸¹��%¦s§Z� key_3
ZI�¸¹
0af�çGH�Z�©eI 2WDMiniQ©e��
 2WDMiniQ
���Z�L�I 2WDMiniQ L���
 2WDMiniQ ���Z���I
2WDMiniQ����
 2WDMiniQ���Z�î�I 2WDMiniQî���

2WDMiniQ���¦¯§Z� key_3ZI¸¹��%

2)���$%
#define EN1 6//î�±��H¯
#define IN1 7//î�±�!�¯
#define EN2 5//��±��H¯
#define IN2 4//��±�!�¯

#define FORW 1//©e
#define BACK 0//L�

#define IR_IN 8//·c�d
#define L_IR 9//�·c�e
#define R_IR 10//î·c�e

#define BUZZER 11//&'¶
#define LED_RED 12//·_ LEDQ
#define LED_GREEN 13//R_ LEDQ

#define Vr 5//��±S�

int count;//c[\
fgef!y
float data[8]={

0X00,0X00,0X00,0X00,0x00,0xff,0x00,0x00};//TU 8F�r ad�Y
�
char value[5]={

0x00,0x00,0x00,0x00,0x00};//sFt®uv¶
±S�
char key_1=0x00,key_2=0x00,key_3=0x00;//ZI
!y�
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//!y�;
int count_r=0,count_l=0;//c�î¸[\
fgef!y
//�ç�y
int Pulse_Width=0;//TUf�
int ir_code=0x00; //���

//çè±��«
void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)
{

//////////M1////////////////////////
if(M1_DIR==FORW)//M1!�� FORW

digitalWrite(IN1,FORW); //�©
else

digitalWrite(IN1,BACK);//�L
if(M1_EN==0) //M1��� 0

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�Ê
y�

///////////M2//////////////////////
if(M2_DIR==FORW) //M2!�� FORW

digitalWrite(IN2,FORW);//�©
else

digitalWrite(IN2,BACK);//�L
if(M2_EN==0) //M2��� 0

analogWrite(EN2,LOW);//Ì����
else//=�
analogWrite(EN2,M2_EN);//òÌ�Ê
y�

}
//!y�;
void interrupt01_init(void)//c¬�6)01
{

EICRA = 0X0F;//òÌ INT0ùINT1��¹º»��6
EIMSK = 0X03;//�H�6 INT0ùINT1

}
ISR(INT0_vect)//INTO�6by
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{
if(++count_r==120)//î�¹¸[\fg!y

count_r=0;//!y� 120�FG
}
ISR(INT1_vect)//INT1�6by
{

if(++count_l==120)//��¹¸[\fg!y
count_l=0;//!y� 120�FG

}
//qm
void L_Send40KHZ(void)//��hô�h"#� 40kHZfg
{

int i;
for(i=0;i<24;i++)
{

digitalWrite(L_IR,LOW);//òÌ��hô�7±�
delayMicroseconds(8);//C\
digitalWrite(L_IR,HIGH);//òÌ��hô��±�
delayMicroseconds(8);//C\

}
}
void R_Send40KHZ(void)//î�hô�h"#� 40kHZfg
{

int i;
for(i=0;i<24;i++)
{

digitalWrite(R_IR,LOW);//òÌî�hô�7±�
delayMicroseconds(8);//C\
digitalWrite(R_IR,HIGH);//òÌî�hô��±�
delayMicroseconds(8);//C\

}
}
void pcint0_init(void)//
�]1�6)01
{

PCICR = 0X01;//�H¦ 0�
�]1�6
PCMSK0 = 0X01;//�H¦ 0�
¦ 0F
�]1�6
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}
ISR(PCINT0_vect)//PB0
�]1�6
{

count++;//!y�d�
fg
}
void Obstacle_Avoidance(void)//qmÜby
{

char i;
count=0;
for(i=0;i<20;i++)//��hô�h 20Ffg
{

L_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)//�dl� 10Ffg�<6wmno
{

if(key_2==1||key_3==3)//qm�MÈ²�¸¶�M
{

Motor_Control(BACK,100,BACK,100);//L�
delay(500);//C\
Motor_Control(BACK,100,FORW,100);//î�
delay(500);//C\

}
if(key_3==1)//±6²�M
{

Motor_Control(FORW,100,FORW,100);//©e
delay(300);//C\

}
}
else
{

if(key_2==1||key_3==3)//qm�MÈ²¸¶�M
Motor_Control(FORW,100,FORW,100);//©e

if(key_3==1)//±6²�M
Motor_Control(FORW,0,FORW,0);//©e

}
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count=0;
for(i=0;i<20;i++)//î�hô�h 20Ffg
{

R_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)
{

if(key_2==1||key_3==3)//qm�MÈ²¸¶f�
{

Motor_Control(BACK,100,BACK,100);//L�
delay(500);//C\
Motor_Control(FORW,100,BACK,100);//��
delay(500);//C\

}
if(key_3==1)//±6²
{

Motor_Control(FORW,100,FORW,100);//©e
delay(300);//C\

}
}
else
{

if(key_2==1||key_3==3)//qm�MÈ²¸¶f�
Motor_Control(FORW,100,FORW,100);//©e

if(key_3==1)//±6²f�
Motor_Control(FORW,0,FORW,0);//©e

}
}
//XA�V¯Q±S�
void Read_Value(void)
{

int i;
for(i=0;i<8;i++)
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{
data[i]=analogRead(i);//XA�V iQ±S�
data[i]= ((data[i]*Vr)/1024); //�Y��V�

}
}
//t®
void value_adjust(unsigned char num)//¤zt®uv¶
�
{

if(num==1)//¤x¦iFt®uv¶
{

if(data[0]>value[0])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==2)//¤x¦�Ft®uv¶
{

if(data[1]>value[1])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==3)//¤x¦�Ft®uv¶
{
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if(data[2]>value[2])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==4)//¤x¦�Ft®uv¶
{

if(data[3]>value[3])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
}
if(num==5)//¤x¦sFt®uv¶
{

if(data[4]>value[4])
{

digitalWrite(LED_RED,HIGH); //�©�¸·Q_
digitalWrite(LED_GREEN,LOW);

}
else
{

digitalWrite(LED_RED,LOW);
digitalWrite(LED_GREEN,HIGH);//RQ_

}
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}
}
void huntline_deal(void)
{

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]<(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))//wi��x�

Motor_Control(FORW,100,FORW,100);//©e
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]<(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(BACK,20,FORW,100);//î�
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(BACK,100,FORW,100);//y�î�
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]<(v
alue[3]-1)&&data[7]<(value[4]-1))

Motor_Control(BACK,100,FORW,100);//y�î�
else

if(data[0]>(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]<(value[4]-1))

Motor_Control(BACK,100,FORW,100);//y�î�
else

if(data[0]>(value[0]-1)&&data[1]<(value[1]-1)&&data[2]<(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(FORW,100,BACK,20);//��
else

if(data[0]>(value[0]-1)&&data[1]<(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(FORW,100,BACK,100);//y���
else

if(data[0]<(value[0]-1)&&data[1]<(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(FORW,100,BACK,100);//y���
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else
if(data[0]<(value[0]-1)&&data[1]>(value[1]-1)&&data[2]>(value[2]-1)&&data[3]>(v
alue[3]-1)&&data[7]>(value[4]-1))

Motor_Control(FORW,100,BACK,100);//y���
}
//tÑ
void hunt_light(void)//tÑÜby
{

if (data[4] >1&&data[4]< 2) //�Ù�x
�¼��efw½
Motor_Control(BACK,100,FORW,100);//î�

else if (data[4] > 4 && data[4] < 5)
Motor_Control(FORW,100,BACK,100);//��

else
Motor_Control(FORW,0,FORW,0);//��

}
//�çGHby
void timer1_init(void)
{

TCCR1A = 0X00;
TCCR1B = 0X05;//�Ê\¶\23
TCCR1C = 0X00;
TCNT1 = 0X00;
TIMSK1 = 0X00; //��Ê\¶�=�6

}
void remote_deal(void)
{

switch(ir_code)
{
case 0xff00:

Motor_Control(FORW,0,FORW,0);//��
break;

case 0xfe01:
Motor_Control(FORW,100,FORW,100);//©e
break;

case 0xf609:
Motor_Control(BACK,100,BACK,100);//L�
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break;
case 0xfb04:

Motor_Control(FORW,100,BACK,100);//��
break;

case 0xf906:
Motor_Control(BACK,100,FORW,100);//î�
break;

}
}
char logic_value()
{

while(!(digitalRead(8))); //�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//�±� 560us
{

while(digitalRead(8));//�7Ogh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//�Õ7±� 560us

return 0;
else if(Pulse_Width>=25&&Pulse_Width<=27) //�Õ7±� 1.7ms

return 1;
}
return -1;

}
void pulse_deal()
{

int i;

//af 8F 0
for(i=0; i<8; i++)
{

if(logic_value() != 0) //Ú� 0
return;

}
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//af 6F 1
for(i=0; i<6; i++)
{

if(logic_value()!= 1) //Ú� 1
return;

}
//af 1F 0
if(logic_value()!= 0) //Ú� 0

return;
//af 1F 1
if(logic_value()!= 1) //Ú� 1

return;

//���ç¶:��
 commandÉ�
ir_code=0x00;//FG
for(i=0; i<16;i++ )
{

if(logic_value() == 1)
{

ir_code |=(1<<i);
}

}
}
void remote_decode(void)
{

TCNT1=0X00;
while(digitalRead(8))//�7Ogh
{

if(TCNT1>=1563) //�7±���\,l� 100ms�au�\|wZIZ�
{

ir_code = 0xff00;
return;

}
}
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//?k7±���\,Úl� 100ms
TCNT1=0X00;

while(!(digitalRead(8))); //�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=140&&Pulse_Width<=141)//9ms
{

while(digitalRead(8));//�7Ogh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=6d8&&Pulse_Width<=72)//4.5ms
{

pulse_deal();
return;

}
else if(Pulse_Width>=34&&Pulse_Width<=36)//2.25ms
{

while(!(digitalRead(8)));//�gh
Pulse_Width=TCNT1;
TCNT1=0;
if(Pulse_Width>=7&&Pulse_Width<=10)//560us
{

return;
}

}
}

}

//&'¶B�
void buzzer(void)//&'¶�=i¾B�
{

digitalWrite(BUZZER,HIGH);//Ì7�&'¶8
delay(1);
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digitalWrite(BUZZER,LOW);//Ì��&'¶Ú8
delay(10);

}
//ZIZJ
void key_scan(void)
{

if(data[5]>4.50&&data[5]<6.00)//|wZIZ�
return;//[\

else
{

if(data[5]>=0.00&&data[5]<0.50)//ZI 1Z�
{

delay(200);//C\]^
if(data[5]>=0.00&&data[5]<0.50)//ZI 1��Z�
{

buzzer();//&'¶8
key_1++;//ZI 1!y
if(key_1>=1&&key_1<=5)

value_adjust(key_1);//t®uv¶
�¤z
}

}
else if(data[5]>=0.50&&data[5]<1.5)
{

delay(200);//C\]^
if(data[5]>=0.50&&data[5]<1.5)
{

buzzer();//&'¶8
if(key_1>=1&&key_1<=5)//ZI 1
�2 1~5¨,
{

value[key_1-1]++;//uv¶
�~��
@�����¤z�
value_adjust(key_1);//��x�c�

}
else
{

key_2++;//key2!y
}
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}
}
else if(data[5]>=1.5&&data[5]<2.5)
{

delay(200);//C\]^
if(data[5]>=1.5&&data[5]<2.5)
{

buzzer();//&'¶8
if(key_1>=1&&key_1<=5)//ZI 1
�2 1~5¨,
{

value[key_1-1]--;//uv¶
�~��
@�����¤z�
value_adjust(key_1);//��x�c�

}
else
{

key_3++;//key3!y
}

}
}

}
}
void key_deal()
{

if(key_1==6)//t®
{

digitalWrite(LED_RED,LOW);//·Q`
digitalWrite(LED_GREEN,LOW);//RQ`
huntline_deal();//¤�t®TõÜby

}
if(key_2==1||key_3==1||key_3==3)//qm�¸¶f��±6²
{

digitalWrite(LED_RED,HIGH);
pcint0_init();//
�]1�6)01
interrupt01_init();//c¬�6 0¿ 1�6)01
sei(); //NO�6�H
Obstacle_Avoidance();
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}
if(key_2==3)//tÑ
{

digitalWrite(LED_RED,HIGH);
hunt_light();//¤�tÑÜby

}
if(key_3==5)//�ç
{

digitalWrite(LED_RED,HIGH);//·Q_
timer1_init();//Ê\¶)01by
remote_decode(); //B�
remote_deal(); //afB�Dk

}
if(key_1==7||key_2==2||key_2==4||key_3==2||key_3==4||key_3==6)
{

//ZI�FG
key_1=0;
if(key_2==4)

key_2=0;
if(key_3==6)

key_3=0;
digitalWrite(LED_RED,LOW);
Motor_Control(FORW,0,FORW,0);//��

}
}
//�±S¿w
void low_voltage_check(void)
{

if(data[6]<2.5)//�±S�I 2.5V\
{

buzzer(); //&'¶8
}

}
void setup()
{

int i;
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for(i=4;i<=13;i++)//òÌ
��M
{

pinMode(i,OUTPUT);
}
pinMode(IR_IN,INPUT);//·c®�d

���p

}
void loop()
{

Motor_Control(FORW,0,FORW,0);//¸¹��
while(1)
{

Read_Value();//XA�VQ
�
key_scan();//ZJZI
key_deal();//ZITõ
low_voltage_check();//�±S¿w

}
}

11�,-��./0�

'®���QÀW°� úûüáýáþþ��'®��;Vc�Á��°� xbee'
®� ��ef'®� %�A� xbee Series 2 2mw'®���Â$

1)PC1234,-567
��F xbee ��µÌ�YcY�M�YcY�M
òÌ���$

http://www.dfrobot.com.cn/?product-441.html�%	ÃÄ�� xbee��µÌ�Yc
Y�M�¥Å# 38400bps%��A;V���¸¹�%

#define LED_RED 12//Ê%·_
 ledQ

�

void setup()
{

pinMode(LED_RED,OUTPUT);//òÌ LEDQ
�
�M��=
Serial.begin(38400); //òÌ¥Å#

}
void loop()
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{
char word;
while(1)
{

if (Serial.available() > 0) //<6éQÆg¶�=wyÙ*p
{

word = Serial.read(); //XAéQ
if(word=='a') //<6�p
s �=� a
{

digitalWrite(LED_RED,HIGH);
}
else
{

digitalWrite(LED_RED,LOW);
}

}
}

}
���ÇL2¸¹�°� xbee'®��%³iF xbee��°�2 xbee´µ¶
��ÎL�� USB®�´µ¶L�2 PC���-
 PC��
éQÈÉ��e
s 'a'�¸¹�d�s 'a'L·Q_%�× PC�O��¿¸¹efYcY
'
®� W%

2)3423489:;<;567
Ê��� xbee��µÌ�YcY�M%�Ë°�2�Ì¸¹�%�×�

Ì¸¹¨,O��efYcY� %��2�F¸¹��Ë{;V�iF�ei

F�d�ÍÎ�A%

3)34=>?@567
¸¹��ö� xbee'®���ef�"� %¬­µÌ xbee����

"�M��"�M
µÌ��� xbee Series 2 2mw�"ÍÏ.pdf�%	ÃÄµÌ
��"�M�¥Å# 38400bps%	ÃÄ�
 xbee ��
©Ð�Ë�
0013A200406FB799ù0013A200406FB76Fù0013A200406FB77F%¸¹� ABCs
ÑÒ¼Ó�� A¹ùB¹ùC¹�� A¸¹���A;V$

#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
#define EN2 5//��±��H
�
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#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�

#define IR_IN 8//·c�d
#define L_IR 9//�·c�e
#define R_IR 10//î·c�e

int count;//c[\
fgef!y

void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW)//M1±�!�

digitalWrite(IN1,FORW);//òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0)//M1±���

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�Ê
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0) //M2±�
��

analogWrite(EN2,LOW);//Ì����
else

analogWrite(EN2,M2_EN); //òÌ�Ê
y�
}
void L_Send40KHZ(void)//��hô�h"#� 40kHZfg
{
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int i;
for(i=0;i<24;i++)
{

digitalWrite(L_IR,LOW);//Ì��i�
delayMicroseconds(8);//C\
digitalWrite(L_IR,HIGH);//Ì7�j�
delayMicroseconds(8);//C\

}
}
void R_Send40KHZ(void)//î�hô�h"#� 40kHZfg
{

int i;
for(i=0;i<24;i++)
{

digitalWrite(R_IR,LOW);//Ì��i�
delayMicroseconds(8);//C\
digitalWrite(R_IR,HIGH);//Ì��j�
delayMicroseconds(8);//C\

}
}
void pcint0_init(void)//
�]1�6)01
{

PCICR = 0X01;//�H¦ 0�
�]1�6
PCMSK0 = 0X01;//�H¦ 0�
¦ 0F
�]1�6

}

ISR(PCINT0_vect)//PB0
�]1�6
{

count++;//c�d�
fg!y
}
//ÔÓxY
void node(void)
{

Serial.print(126,BYTE);//7E
Serial.print(0,BYTE);//00
Serial.print(4,BYTE);//04
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Serial.print(8,BYTE);//08
Serial.print(9,BYTE);//09
Serial.print(78,BYTE);//4E
Serial.print(68,BYTE);//44
Serial.print(92,BYTE);//5C

}
//��� B�es L
void sendB_L(void)
{

Serial.print(126,BYTE);//7E

//wÕyÙÖ�
Serial.print(0,BYTE);//00
Serial.print(15,BYTE);//0F

Serial.print(16,BYTE);//10
Serial.print(1,BYTE);//01

//×
©©Ð�9 B��
©Ð�
Serial.print(0,BYTE);//00
Serial.print(19,BYTE);//13
Serial.print(162,BYTE);//A2
Serial.print(0,BYTE);//00
Serial.print(64,BYTE);//40
Serial.print(111,BYTE);//6F
Serial.print(183,BYTE);//B7
Serial.print(111,BYTE);//6F

Serial.print(255,BYTE);//FF
Serial.print(254,BYTE);//FE
Serial.print(0,BYTE);//00
Serial.print(0,BYTE);//00

//,�e
ØÙ
Serial.print(76,BYTE);//4C L
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//Ú¼¿
Serial.print(27,BYTE);//1B

}
//��� B�es R
void sendB_R(void)
{

Serial.print(126,BYTE);//7E

//wÕyÙÖ�
Serial.print(0,BYTE);//00
Serial.print(15,BYTE);//0F

Serial.print(16,BYTE);//10
Serial.print(1,BYTE);//01

//×
©©Ð�9 B��
©Ð�
Serial.print(0,BYTE);//00
Serial.print(19,BYTE);//13
Serial.print(162,BYTE);//A2
Serial.print(0,BYTE);//00
Serial.print(64,BYTE);//40
Serial.print(111,BYTE);//6F
Serial.print(183,BYTE);//B7
Serial.print(111,BYTE);//6F

Serial.print(255,BYTE);//FF
Serial.print(254,BYTE);//FE
Serial.print(0,BYTE);//00
Serial.print(0,BYTE);//00

//,�e
ØÙ
Serial.print(82,BYTE);//52 R

//Ú¼¿
Serial.print(21,BYTE);//15
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}
//��� C�es L
void sendC_L(void)
{

Serial.print(126,BYTE);//7E

//wÕyÙÖ�
Serial.print(0,BYTE);//00
Serial.print(15,BYTE);//0F

Serial.print(16,BYTE);//10
Serial.print(1,BYTE);//01

//×
©©Ð�9 C��
©Ð�
Serial.print(0,BYTE);//00
Serial.print(19,BYTE);//13
Serial.print(162,BYTE);//A2
Serial.print(0,BYTE);//00
Serial.print(64,BYTE);//40
Serial.print(111,BYTE);//6F
Serial.print(183,BYTE);//B7
Serial.print(127,BYTE);//7F

Serial.print(255,BYTE);//FF
Serial.print(254,BYTE);//FE
Serial.print(0,BYTE);//00
Serial.print(0,BYTE);//00

//,�e
ØÙ
Serial.print(76,BYTE);//4C L

//Ú¼¿
Serial.print(11,BYTE);//B

}
//��� C�es R
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void sendC_R(void)
{

Serial.print(126,BYTE);//7E

//wÕyÙÖ�
Serial.print(0,BYTE);//00
Serial.print(15,BYTE);//0F

Serial.print(16,BYTE);//10
Serial.print(1,BYTE);//01

//×
©©Ð�9 C��
©Ð�
Serial.print(0,BYTE);//00
Serial.print(19,BYTE);//13
Serial.print(162,BYTE);//A2
Serial.print(0,BYTE);//00
Serial.print(64,BYTE);//40
Serial.print(111,BYTE);//6F
Serial.print(183,BYTE);//B7
Serial.print(127,BYTE);//7F

Serial.print(255,BYTE);//FF
Serial.print(254,BYTE);//FE
Serial.print(0,BYTE);//00
Serial.print(0,BYTE);//00

//,�e
ØÙ
Serial.print(82,BYTE);//52 R

//Ú¼¿
Serial.print(5,BYTE);//05

}
void Obstacle_Avoidance(void)
{

char i;
count=0;
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for(i=0;i<20;i++)//��hô�h 20Ffg
{

L_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)//?k�dl�W 10Ffg�<6wmno
{

sendB_L();
sendC_L();
Motor_Control(BACK,100,FORW,100);//î�
delay(50);//C\

}
else
{

count=0;
for(i=0;i<20;i++)//î�hô�h 20Ffg
{

R_Send40KHZ();
delayMicroseconds(600);

}
if(count>20)
{

sendB_R();
sendC_R();
Motor_Control(FORW,100,BACK,100);//��
delay(50);//C\

}
else
{

Motor_Control(FORW,0,FORW,0);//©e
}

}

}
void setup()
{
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char i;
for(i=4;i<=7;i++)//òÌçè��±�
�F
���=
{

pinMode(i,OUTPUT);
}
pinMode(L_IR,OUTPUT);//L���hô

���=
pinMode(R_IR,OUTPUT);//L�î�hô

���=
pinMode(IR_IN,INPUT);//L�·c®�d

���p
digitalWrite(R_IR,HIGH);
digitalWrite(L_IR,HIGH);

Serial.begin(38400); //òÌ¥Å#

pcint0_init();//
�]1�6)01
sei(); //NO�6�H
node();
delay(1000);

}
void loop()
{

while(1)
{

Obstacle_Avoidance();
}

}
;VGH$�\qm�? A¹�­wmno�Û9� BùC¹�es é L�A
¹î�qm%;V��©Ð� 0013A200406FB76Fù0013A200406FB77F
�F
��@�W×
�� B¿×
�� C%£�byÜ�·_
by�
wÕyÙÖ
�ù×
©©Ðù,�e
ØÙùÚ¼¿%(,�Ù°³ÝÞ�Ê%��� API
�MßÂtu.pdf%
;V���ÇL�|wà;V@�×
��
 xbee���°�2 A¸¹�%

��A;V�Ë��� B¹ùC¹�%;V?�$

#define EN1 6//î�±��H
�
#define IN1 7//î�±�!�
�
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#define EN2 5//��±��H
�
#define IN2 4//��±�!�
�

#define FORW 1//©e
#define BACK 0//L�

#define IR_IN 8//·c�d
#define L_IR 9//�·c�e
#define R_IR 10//î·c�e

void Motor_Control(int M1_DIR,int M1_EN,int M2_DIR,int M2_EN)//çè±��
«

{
//////////M1////////////////////////
if(M1_DIR==FORW)//M1±�!�

digitalWrite(IN1,FORW);//òÌ!��©
else

digitalWrite(IN1,BACK);//òÌ!��L
if(M1_EN==0)//M1±���

analogWrite(EN1,LOW);//Ì����
else

analogWrite(EN1,M1_EN);//òÌ�Ê
y�

///////////M2//////////////////////
if(M2_DIR==FORW)//M2±�
!�

digitalWrite(IN2,FORW);//òÌ!��©
else

digitalWrite(IN2,BACK);//òÌ!��L
if(M2_EN==0) //M2±�
��

analogWrite(EN2,LOW);//Ì����
else

analogWrite(EN2,M2_EN); //òÌ�Ê
y�
}

void node(void)
{
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Serial.print(126,BYTE);//7E
Serial.print(0,BYTE);//00
Serial.print(4,BYTE);//04
Serial.print(8,BYTE);//08
Serial.print(9,BYTE);//09
Serial.print(78,BYTE);//4E
Serial.print(68,BYTE);//44
Serial.print(92,BYTE);//5C

}
void setup()
{

char i;
for(i=4;i<=7;i++)//òÌçè��±�
�F
���=
{

pinMode(i,OUTPUT);
}
pinMode(12,OUTPUT);//·Q
digitalWrite(12,LOW);
Serial.begin(38400); //òÌ¥Å#

node();
delay(1000);

}
void loop()
{

int temp_char;
int start_flag = 0;
int data_index=0;
int com_index=0;
int data[17];
int dataLen = 0;
int SUM;
int i;
int state;

while(1)
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{
temp_char = Serial.read();
if(temp_char!=-1)
{

if(start_flag==0)
{

if(temp_char == 126)
{

start_flag=1;
data[0]=126;
data_index = 0;

com_index = 0;
}

}
else if(com_index<2)
{

switch(com_index)
{

case 0: data[1]=temp_char;
break;

case 1: data[2]=temp_char;
dataLen=(data[1]*256)+data[2];
break;

}
com_index++;

}
else if(data_index < dataLen)
{

data[data_index+3]=temp_char;
data_index++;

}
else
{

data[16]=temp_char;
state=1; //iá�d�Ç
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start_flag = 0;//F8â
}

}
if(state==1)
{

state=0;
SUM=0;
for(i=3;i<16;i++)SUM+=data[i];
SUM%=256;
SUM=255-SUM;
if(SUM==data[16])
{

if(data[15]=='L')//�d�s Ltu�­wmno
{

Motor_Control(BACK,100,FORW,100);//î�
delay(60);//C\
Motor_Control(BACK,0,FORW,0);//��
delay(60);//C\

}
else if(data[15]=='R')//�d�s Rtuî­wmno
{

Motor_Control(FORW,100,BACK,100);//��
delay(60);//C\
Motor_Control(BACK,0,FORW,0);//��
delay(60);//C\

}
}

}
}

}
;VGH$�d A¹�e
s �?�d�s L�tu�­wmno�¸¹î
�%�{�×
��
 xbee���Ë°2 BùC¸¹�%

���KL���F¸¹

ã-
%2äç¹ A�­:mno���j��
A¹î�qm�Ê\ BC¹å�Õî�qm%
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