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%&'()*+,$-.&/.)00+.1,0&/&$.&2&3)$*)$&4*&5,$-6)37$Arduino

!"#$%& '()(, !"#$%&"

'(!!)*+,-./../+,01,2(!345+,2678,)91,:1;1,<5#95&5+
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35=%$>5, ?@>(0>599&(%,(A%!B%C%&)%,;D2,),)&=(>95E)(&&F%,"%G&(H(0))I

:5#C&FJ,>#3(4($)"%HKL M)H5&"K%45 N1D1, $(E%&",

'(!!)*+,-./../+,01,2(!345+,2678,)91,:1;1,<5#95&5+
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85,(,*+,

!"#$%&'($)(*+%,%"%"(-$).)*.#.*/%&+(0($$%1*%"+#/')*$#2.)*)*"(-$).)*%"*3(+&4-*

3%34"%.* /%56#$)7* 80(-#$)9(/.)-* ':6(1;* 6%* /%&+(0($$4-* +%,%"%&* 5#$)0#("* ,%'<=%(*

5$#9($)(* &* /%&+(0($$%1* $#2.(>* ?%,%"%"(-$).#* 3%'29)'#* =)+%.%(* +#/3+%/"+#$($)(* &%*

0$%@)-* %,'#/"7-* $#2.)* )* "(-$).)>* A* BCCD* @%62* 9)/'%* 6%0#=$)-* +%,%"%&* &* 0)+(*

3+(&4/)'%* B* 0)'')%$#>* E#* )-* 3+)%,+("($)(* ,4'%* * 5#"+#9($%* D* 0)'')#+6%&* 6%''#+%&>*

F./3(+"4* 3+%@$%5)+2:"G* 9"%* .* BCHH* @%62* %,I(0* 3+%6#J* 3+%04='($$4-* )* 6%0#=$)-*

+%,%"%&* 6%/")@$("* BBGDH* 0)'')#+6#* 6%''#+%&>* K/"<* +%,%"4G* +#,%"#:L)(* $#* 5#&%6#-* )*

M#,+).#-G*#*&*N3%$))*0$%@%*+%,%"%&G*3%0%@#:L)-*,%'<$40*)*$(0%L$40*':670>*?%,%"4*

3+)0($7:"/7*6#J(*$#*3%'(*,%7*O+%,%"-+#5&(69).G*+%,%"-/#3(+P>*Q'7*3%&4=($)7*)$"(+(/#*.*

6#$$%02* $#3+#&'($):* 3+%&%67"/7* +(@)%$#'<$4(* )* 0(J62$#+%6$4(* /%+(&$%&#$)7* 3%*

+%,%"%"(-$).(*/+(6)*=.%'<$).%&*)*/"26($"%&G*9"%*/3%/%,/"&2("*"(-$)9(/.%02*"&%+9(/"&2*

0%'%6(J)* )* 3%6@%"%&.(* ,262L)-* )$J($(+%&>* A* ,4"2* 9('%&(.* )/3%'<52("* 0$%J(/"&%

2/"+%1/"&* /* 0).+%.%$"+%''(+$40* 23+#&'($)(0>* R-* "%J(* 0%J$%* %"$(/")* .* .#"(@%+))*

+%,%"%&-#&"%0#"%&>*!*+#5&)")(0*+%,%"%"(-$).)*%3+(6(')')/<*S*+#5$%&)6$%/")*+%,%"%&

! /*JT/".%1*3+%@+#00%1*6(1/"&)1U

!23+#&'7(04(*9('%&(.%0-%3(+#"%+%0U

! /* )/.2//"&($$40* )$"(''(."%0* O)$%@6#* $#54&#(04-* )$"(@+#'<$40)PG*

6(1/"&2:L)(*V('($#3+#&'($$%*OW+#520$%WP*,(5*&0(=#"('</"&#**9('%&(.#>
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?%,%"* /* JT/".%1* 3+%@+#00%1* 6(1/"&)1* 0%J("* ,4"<* 3+)0($($* &* .#9(/"&(* +%,%"#-

%-+#$$).#G* +%,%"#-2,%+L).#* 3%0(L($)1G* 6'7* 23+#&'($)7* 0%$%"%$$40)G*

3%&"%+7:L)0)/7*6&)J($)70)*3+)&%6%&*0#$)32'7"%+%&>

["0(9#:L)1/7* &* 3%/'(6$)(* @%64* +%/"* \.%$%0).)* &* ?%//))G* /%3+%&%J6#("/7*

#.")&$40* &$(6+($)(0* $%&4-* "(-$%'%@)1>* !%&+(0($$4(* 3+(63+)7")7* 6'7* 3%&4=($)7*

.%$.2+($"%/3%/%,$%/")* )* \MM(.")&$%/")* &/(* ,%'<=(* &$)0#$)7* 26('7:"* 0%6(+$)5#V))*

3+%)5&%6/"&#>*A#J$2:*+%'<*&*\"%0*3+%V(//(*)@+#("*3+)0($($)(*+%,%"%"(-$).)G*.%"%+%(*

3%5&%'7("* %/&%,%6)"<* ':6(1* %"* "7J('%@%* )* 0%$%"%$$%@%* "+26#G* 3%&4/)"<* "%9$%/"<* )*

.#9(/"&%* &43%'$($)7* "(-$%'%@)9(/.)-* %3(+#V)1G* )/.':9)"<* &')7$)(* 9('%&(9(/.%@%*

M#."%+#G* 3%&4/)"<* 3+%)5&%6)"('<$%/"<* "+26#>* R529($)(* 6#$$%1* "(04* )$"(+(/$%* )*

#."2#'<$%>

9&43)*&5:)$-.&26,07;

]+%,'(0%1* 6#$$%1* +#,%"4* 7&'7("/7* /%56#$)(* 3+%@+#00)+2(0%@%* +%,%"#* $#*

.%'(/$%1*3'#"M%+0(**)*.%$.+("$%*– .%$/"+2)+%&#$)(*)*/,%+.#*3'#"M%+04G*/3#1.#*arduino-

/%&0(/")0%1* 3'#"4* $#* %/$%&(* 0).+%.%$"+%''(+#* ATmega368 /* bluetooth 0%62'(0,

3+%@+#00)+%&#$)(* 0).+%.%$"+%''(+#* )* /%56#$)(* /%M"#* 6'7* 23+#&'($)7* +%,%"%0* O^_* )*

0%,)'<$4(*3'#"M%+04).

Q'7*6#$$%1*+#,%"4*,4'#*&4,+#$#*3'#"#*Arduino Duemilanove (ATmegaSD`P*&*/&75)*

/* 3+%/"%"%1* 3+%@+#00)+%&#$)7* )* 6%/"23$%/"<:>* R$M%+0#V)7* %,* 2/"+%1/"&(* 3'#"4*

$#-%6)"/7* &* %".+4"%0* 6%/"23(* )* 0%J("* ,4"<* )/3%'<5%&#$#* "(0)G* ."%* 3+(63%9)"#("*

/%,)+#"<* 3'#"4* /#0%/"%7"('<$%>* X).+%.%$"+%''(+4* abcdefSB`* 6T=(&4* )* /"%7"* %.%'%*

BCC*+2,'(1>

Q#$$#7* 3+%,'(0#* #."2#'<$#7* 6'7* $#=(@%* &+(0($)G* ">.>* &* $#=* &(.* g"(-$)9(/.%@%*

,20#h* /&%,%6$%@%* &+(0($)* /"#$%&)"/7* &/(* 0($<=(G* )* 9('%&(.* %,75#$* /#0%/"%7"('<$%*

%,'(@9)"<*/(,(*J)5$<*/*3%0%L<:*3%6%,$4-*$(,%'<=)-*+%,%"%&G*3%&4/)&G*"#.)0*%,+#5%0G*

%,L)1* i]Q>* i+%0(* "%@%G* 6#$$41* &)6* +%,%"%&* 0%J("* ,4"<* )/3%'<5%&#$* &* 29(,$4-*

5#&(6($)7-*6'7*$#@'76$%@%*%,29($)7*3+%@+#00)+%&#$):>*

<-+4)*+,$143.&=435).

j33#+#"$#7* 9#/"<* +%,%"#* 3+(6/"#&'($#* &49)/')"('<$%1* 3'#"M%+0%1* Arduino

DuemilanoveG* 3%6.+(3'($$#7* /)'%&40* 0%62'(0* motor shield, 0%62'70) 26#'($$%@%*

23+#&'($)7*Bluetooth )*2'<"+#5&2.%&40*/($/%+%0.

k#.)0*%,+#5%0G*)0((0:

1. Arduino Duemilanove

2. !)'%&%1*0%62'<*“motor shield” 

3. X%62'< Bluetooth
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4. l'<"+#5&2.%&%1*6#'<$%0(+$41*0%62'<>

5. X$%J(/"&%*3+%&%6$).%&>*

96)3)$ >?@ABCD /%/"%)"* )5* 0).+%.%$"+%''(+# Atmel amn* OabcdefSB`PG* #* "#.J(*

\'(0($"%&* %,&75.)* 6'7* 3+%@+#00)+%&#$)7* )* )$"(@+#V))* /* 6+2@)0)* /-(0#0)>* E#* 3'#"(*

3+)/2"/"&2("*')$(1$41*/"#,)')5#"%+*$#3+7J($)7*op*A>*k#.")+%&#$)(*J(*%/2L(/"&'7("/7*

$#* 9#/"%"(* HD* XqV* .&#+V(&40* +(5%$#"%+%0>* A* 0).+%.%$"+%''(+* 3+(6&#+)"('<$%*

3+%=)&#("/7*5#@+259).*rsstusfvdwG*3%\"%02*&$(=$)1*3+%@+#00#"%+*$(*$2J($>

!-.)56,*+,$ (5+/)3,6E0+ %/2L(/"&'7("/7* 6&207* 0).+%/-(0#0)* uBxSy>* i#J6#7*

0).+%/-(0#* – \"%* 9("4+T-.#$#'<$41* 6+#1&(+* /%* &/"+%($$40)* %,+#"$40)* 6)%6#0)* 6'7*

5#L)"4*0).+%/-(04*%" 3(+($#3+7J($)1*3+)*+#,%"(*$#*)$62.")&$2:*$#@+25.2>*Q+#1&(+4*

23+#&'7:"/7* 3#+#0)G* 9"%* 3%5&%'7("* +(#')5%&#"<* $#* %6$%1*0).+%/-(0(* 6&#* 6&23%'7+$4-*

.#$#'#*23+#&'($)7*/*zRX*23+#&'($)(0>*

F,G*+H,4:+,$G).):3,.+43+:+$motor shield

! $#3+7J($)(*3)"#$)7{*oZ>>>o*B|*AU*

! .%')9(/"&%*/)'%&4-*.#$#'%&{*|U*

! 0#./)0#'<$%-3+%6%'J)"('<$41*"%.*.#J6%@%*.#$#'#{*CGD*jU*

! &%50%J$%/"<*+(&(+/#*.#J6%@%*6&)@#"('7U*

! &%50%J$%/"<*$(5#&)/)0%@%*23+#&'($)7*.#J640*.#$#'%0U*

!6I3.)'51:&5&=$ ()6I*&0,.*7=$ 0&(16I$ GH-SHH* 3%5&%'7("* %3+(6(')"<*

3+)/2"/"&)(*%,I(."#*&*3%'(*&)6)0%/")*)*3%.#54&#("*+#//"%7$)(*6%*$(@%*/*3%@+(=$%/"<:*&*

1-B*/0>

}#+#."(+)/").):

1. E#3+7J($)(*3)"#$)7{*DC 5-HB*A>

2. k%.*3%.%7{*0($((*BmA.

3. A4-%6$4(*2+%&$){*High 5V / Low 0 V

4. l@%'*%,5%+#{*$(*,%'((*30 @+#62/%&

5. ~%$#*$#,':6($)7: 3 /0*�*4 0

6. ?#50(+: 48x19x16 mm

Q#"9).* %9($<* 3%'(5($* 6'7* %-+#$$4-* /)/"(0* )* +%,%"%"(-$)9(/.)-* 3+%(."%&>* E(*

/0%"+7*$#*"%G*9"%*2.#5#$#*0#./)0#'<$#7*6#'<$%/"<*&*|*0*– \"%*/.%+((*)6(#'<$#7*/)"2#V)7G*

#*+(#'<$#7*6#'<$%/"<*%,$#+2J($)7*/)'<$%*5#&)/)"*%"*%.+2J#:L(1*%,/"#$%&.)*)*+#50(+%&*

0)=($)>

J3)-7$.)'.)2&3:+;

?#5+#,%".#*&*/(,7*&.':9#'#*$(/.%'<.%*\"#3%&{

1. C%56#$)(*3%6&)J$%1*3'#"M%+04*)*/,%+*.%03%$($"%&*+%,%"#>
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2. ]+%@+#00)+%&#$)(* &$(=$(@%* /%M"#* 3%6* PC 6'7* 23+#&'($)7* 3%6&)J$%1*

3'#"M%+0%1*+%,%"#>

3. ]+%@+#00)+%&#$)(*0).+%.%$"+%''(+#>

4. !%56#$)( /%M"#* 3%6* /"%+%$$)(* 2/"+%1/"&#* 6'7* 23+#&'($)7* 3%6&)J$%1*

3'#"M%+0%1*+%,%"#>

9,.57=$ K3)- &.':9#'* &* /(,7* 3%)/.* .%03%$($"%&* 6'7* +#5+#,%".)* '),%* )-*

/#0%/"%7"('<$%(*)5@%"%&'($)(>*

[/$%&$40)*9#/"70)*6#$$%@%*2/"+%1/"&#*/"#'){*

jP*,'%.*23+#&'($)7*

H>*X).+%.%$"+%''(+

2. C)'%&%1*0%62'<

S>*X%62')*26#'($$%@%*23+#&'($)7

�P*#&"%$%0$41*)/"%9$).*3)"#$)7*

AP*3+)&%6*6'7*6&)J($)7>*

872&.$26&:)$1-.)56,*+E;

X%,)'<$41* +%,%"* 6%'J($* +#,%"#"<* 3%* %3+(6('($$%1* 3+%@+#00(G* /'(6%&#"('<$%G*

/)@$#'4*$#*3+)&%64*6'7*6&)J($)7*6%'J$4*3%/"23#"<*/*0).+%.%$"+%''(+#>*

X).+%.%$"+%''(+* - \"%* .%03<:"(+* $#* %6$%1* 0).+%/-(0(G* 3+(6$#5$#9($$41* 6'7*

23+#&'($)7* +#5')9$40)* \'(."+%$$40)* 2/"+%1/"&#0)* )* %/2L(/"&'($)7* &5#)0%6(1/"&)7*

0(J62*$)0)*&*/%%"&("/"&))*/*5#'%J($$%1*&*0).+%.%$"+%''(+*3+%@+#00%1>*A*%"')9)(*%"*

0).+%3+%V(//%+%&G* )/3%'<52(04-* &* 3(+/%$#'<$4-* .%03<:"(+#-G* 0).+%.%$"+%''(+4*

/%6(+J#"* &/"+%($$4(* 6%3%'$)"('<$4(* 2/"+%1/"&#>* F")* 2/"+%1/"&#* &43%'$7:"* /&%)*

5#6#9)* 3%6* 23+#&'($)(0* 0).+%3+%V(//%+$%@%* 76+#* 0).+%.%$"+%''(+#>* �:,%1*

0).+%.%$"+%''(+* 0%J$%* 5#3+%@+#00)+%&#"<* 9(+(5* 3+%@+#00#"%+* )')* $#3+702:* /*

.%03<:"(+#*9(+(5*COM-3%+">*

R/-%67* )5* 3%/"#&'($$4-* 5#6#9G* 04 &4,+#') 0).+%.%$"+%''(+* abcdefS68 

3+%)5&%6/"&#*Atmel Corporation (http://www.atmel.com):

1. 16 .)'%,#1"#*6'7*-+#$($)7*3+%@+#00$%1*3#07")

2. 1 .)'%,#1"# %3(+#")&$%1*3#07")

3. D*3%+"%&*6'7*&4&%6#*)*23+#&'($)7 /)@$#'%0*3%/"%7$$%@%*"%.#

X).+%.%$"+%''(+*3%0(L($*$#*3'#"2*.%$"+%''(+#G*@6(*+#50(L($4:

+#5I(0*6'7*3)"#$)7*)*USB-&-%6#

.&#+V(&41*+(5%$#"%+

.$%3.#*/,+%/#

H|*.%$"#."%&*V)M+%&%@%*&&%6#�&4&%6#
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=(/"<*#$#'%@%&4-*&-%6%&

B*/&("%6)%6#, .%"%+4(*3%.#54&#:" 3+%V(//*5#@+25.)*3+%@+#00$%@%*%,(/3(9($)7

%6)$*)$6).#"%+*3)"#$)7>*

A* /3(V)M).#V))* 3+%)5&%6)"('7* %,%+26%&#$)7* 2.#5#$%G* 9"%* 0#./)0#'<$%*

6%32/")041* "%.* 3%+"%&* $(* 6%'J($* 3+(&4=#"<* BC* 0j>* ]%6.':9)&* \'(."+%6&)@#"(')*

3%/"%7$$%@%* "%.#G* )* )50(+)&* /)'2* "%.#, ,4'%* 2/"#$%&'($%G* 9"%* 3%"+(,'7(041* "%.*

3+(&4=#("* 6%32/")04(* 5$#9($)7>* Q'7* +(=($)7* 6#$$%1* 3+%,'(04* 3+)='%/<* 3+)0($)"<

"+#$5)/"%+4*BN||CH*)*BN||CSG*$%*&3%/'(6/"&))*%$)*,4')*5#0($($4*$# /)'%&%1*0%62'<>*

E#*3'#"(*/)'%&%@%*0%62'7*)5@%"%&'($$%@%*3+%04='($$40*/3%/%,%0*+#/3%'%J($4*

B* 0).+%/-(04* uBxSy* 3+%)5&%6/"&#* Texas Instruments (http://www.ti.com/), +#5IT04* 6'7*

/%(6)$($)7*/*3'#"%1*.%$"+%''(+#*)*&)$"%&4(*.'(004 6'7*3%6.':9($)7*$#@+25.)>*i#J6#7*

0).+%/-(0#*uBxSy*– \"%*9("4+T-.#$#'<$41*6+#1&(+*)G*/%@'#/$%*/3(V)M).#V))G*3%5&%'7("*

23+#&'7"<*$#@+25.%1*/*/)'%1*"%.#**CGD*j>*A*/-(0(*3+(62/0%"+($#*%"6('<$#7*/)'%&#7*V(3<*

3)"#$)7* 6'7* \'(."+%0%"%+%&* /* $#3+7J($)(0* 3)"#$)7* 6%* SD &%'<">* Q%32/")0%*

3%6.':9($)(*':,%1*$#@+25.)*9(+(5*23+#&'7:L)1*"+#$5)/"%+*)*+('(>*

X%62')* 26#'($$%@%* 23+#&'($)7*3+(6/"#&'7:" /%,%1*3#+2*Bluetooth /(+&(+* O�ws�t-

end) – +%,%"*(back-end).

872&.$)53&*&0*&/&$+43&H*+:)$-+3)*+E;$

A4,%+* )/"%9$).#* 3)"#$)7* 6'7* 0%,)'<$%@%* +%,%"#* ,4'* %/2L(/"&'($* )/-%67* )5*

/3(V)M).#V))*,'%.#*23+#&'($)7*)*3#+#0("+%&*\'(."+%6&)@#"('(1*3%/"%7$$%@%*"%.#>*Q'7*

3)"#$)7* 2/"+%1/"&#* )/3%'<52("/7* #'.#')$%&41* #..202'7"%+* Camelion>* K@%*

-#+#."(+)/").){*$%0)$#'<$%(*$#3+7J($)(**x*&%'<"*)*/)'#*"%.#*6%/"#"%9$#7*6'7*"7@%&%@%*

2/)')7*)*.%++(."$%@%*)/3%'$($)7*+%,%"%0*3+%@+#004G*@6(*"+(,2("/7*0%0($"#'<$%*0($7"<*

$#3+#&'($)(* 6&)J($)7* 9(+(5* +(&(+/* )')* 0($7"<* 3%'7+$%/"<* 6'47* 3%&%+%"#* $#*

23+#&'7:L(0*6&)@#"('(>* *R/"%9$).*3)"#$)7*)0(("* *(0.%/"<*ZCC *0j�9*)*/"#,)'<$41*"%.*

+#5+76.)* 6%/"#"%9$%* 6')"('<$%(* &+(07>* A.':9($)(* 3)"#$)7* 3+%)5&%6)"/7* /* 3%0%L<:*

"20,'(+#>

872&.$-.+5&()$(6E$(5+L,*+E;

!%&+(0($$4(* /'#,%"%9$4(* \'(."+%6&)@#"(')* 3%/"%7$$%@%* "%.#* )0(:"* %9($<*

,%'<=2:* /.%+%/"<* %,%+%"%&G* .%"%+2:* $(&%50%J$%* /.%03($/)+%&#"<* 6#J(* 3+%@+#00$%>*

[9(&)6$%G*9"%*6'7*3+)&%6#*6&)J($)7*$(%,-%6)0*\'(."+%6&)@#"('<*/*3+)&%6%0*$#*.%'(/#*

9(+(5* +(62."%+>* !#0%/"%7"('<$%* )5@%"%&)"<* +(62."%+* 9+(5&49#1$%* /'%J$%G* 3%\"%02*

.%'(/$%1* ,#5%1* 6'7*0%,)'<$%@%* +%,%"#* ,4'%* &4,+#$%*=#//)* %"* 6("/.%1*)@+2=.)* /* 2J(*

@%"%&40)* +(62."%+#0)>* A* &4,+#$$%1* .%'(/$%1* ,#5(* 3+)/2"/"&2("* B* \'(."+%6&)@#"('7*
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3%/"%7$$%@%*"%.#{*%6)$*3+)&%6)"*&*6&)J($)(*3(+(6$((*)*5#6$((*.%'(/#*$#*'(&%1*/"%+%$(G*

6+2@%1*23+#&'7("*6&)J($)(0*.%'(/*$#*3+#&%1*/"%+%$(>*

83&.&=$ K3)-$/%/"%7'*)5* 6&2-*3%6\"#3%&{* $#3)/#$))*.%6#*)*$(3%/+(6/"&($$#7* (@%*

%"'#6.#>*

Q'7*$#3)/#$)7*/%M"#*,4'#*&4,+#$#*%6$#*)5*)5&(/"$4-* IDE – QT Creator>*N54.%0*

3+%@+#00)+%&#$)7* /'2J)"* Coo>* Q'7* +#,%"4* /* COM-3%+"%0* ,4'#* &4,+#$# .+%//-

3'#"M%+0($$#7 open-source ,),')%"(.#* qserialdeviceG* $#3)/#$$#7* Q($)/%0*z)($.%&40

(http://www.gitorious.org/qserialdevice/ ). [$#*/%6(+J)"*B*%/$%&$4-*.'#//#{*AbstractSerial )*

SerialDeviceEnumerator>* Q'7* $#=(@% 3+%(."#* $#),%'((* 3%6-%6)'#* AbstractSerial>* i'#//*

AbstractSerial 3+(6/"#&'7(" /%,%1 $#,%+* 0("%6%&* )* /&%1/"&G* @#+#$")+2:L)-* '(@.2:

+#,%"2 /*3%/'(6%&#"('<$40)*2/"+%1/"&#0)*$#*.%03<:"(+(>

]+(6%/"#&'7("*/'(62:L)(*&%50%J$%/"):

! E#/"+%1.#*3%/'(6%&#"('<$4-*3%+"%&

o R50($($)(*/.%+%/")*3(+(6#9)*6#$$4-

o R50($($)7*9)/'#*,)"%&*6#$$4-

o l3+#&'($)(*3%"%.%0

! ~#3)/<*6#$$4-*&*3%/'(6%&#"('<$41*3%+"

! �"($)(*6#$$4-*)5*3%/'(6%&#"('<$%@%*3%+"#

! j&"%0#")9(/.%(*%3%&(L($)(*

o ]+)*3%'29($))*-%"7*,4*%6$%@%*,#1"#*)5*,2M(+#

o ]+)*5#3)/)*3%/'(6$(@%*/)0&%'#*&*,2M(+(

o ]+)*)50($($))*/%/"%7$))*3%/'(6%&#"('<$4-*2/"+%1/"&*O%=),.)*)*">6>P

E#3)/#$$41* $#0) /%M"* - \"% @+#M)9(/.#7 %,%'%9.# /* |* /"+('.#0){* &&(+-G* &$)5G*

&'(&%G* &3+#&%, - )* ,'%.%0G* %"%,+#J#:L)0* +#//"%7$)(* &* /#$")0("+#-* 6%* ,')J#1=(@%*

3+(37"/"&)7>*]+)*$#J#"))*$#*%6$%)0($$4(*.'#&)=)*$#*.'#&)#"2+(G**0%"%+4*5#32/.#:"/7G*

)* .%'(/$#7* 3'#"M%+0#* $#9)$#("* /&%(* 6&)J($)(>* i#.* "%'<.%* 3%'<5%&#"('<* %"32/.#("*

.'#&)=)G* "%* 0%"%+4* #&"%0#")9(/.)* %/"#$#&')&#:"/7>* i%6* $#3)/#$* "#.)0* %,+#5%0G* 9"%*

&%50%J$%*$#J#")(*/+#52*$(/.%'<.)-*.'#&)=*, $(0$%@% )50($7:L((*/.%+%/"<*&4,+#$$%@%*

$#3+#&'($)7*6'7*g3'#&$%@%h*3(+(6&)J($)7>*

Q'7* %"'#6.)* 3%6* 0).+%.%$"+%''(+* ,4'# $#3)/#$# /3(V)#'<$#7 3+%@+#00#,

%"+#J#:L#7 +#,%"2* /*COM-3%+"%0* /*3%0%L<:*%,49$4- /&("%6)%6%&. [6)$* /&("%6)%6*

5#@%+#'/7* %6$)0* /&("%0G* .%@6# 3+)$)0#'* ,#1"* %"* 3%/'(6%&#"('<$%@%* 3%+"#G* 6+2@%1* J(*

/)@$#')5)+%&#'*%,*%"3+#&.(*6#$$4->

F.,3+=$K3)- 5#.':9#'/7*&*3+%@+#00)+%&#$))*0).+%.%$"+%''(+#> k#.J(G*&%*&+(07*

\"%@%*\"#3#*3+%)/-%6)'#*%"'#6.#*)*.%++(.")+%&.#*.%6#*PC-3+%@+#004>*
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Q'7* $#3)/#$)7* 3+%@+#00* 6'7* 0).+%.%$"+%''(+#* ,4'#* 3+)0($($#* /+(6#*

3+%@+#00)+%&#$)7* Arduino IDE (www.arduino.ccP* .%"%+#7* /%6(+J)"* &/"+%($$41*

.%03)'7"%+>*Q#$$#7*/+(6#*)/3%'<52("*=)+%.%*+#/3+%/"+#$($$41*754.*3+%@+#00)+%&#$)7*

C++>* Q'7* 26%,/"&#* +#,%"4* /* /)'%&40* 0%62'(0* 3+)='%/<* 5#@+25)"<* 6%3%'$)"('<$2:*

,),')%"(.2* /* /#1"#* +#5+#,%"9).#* Ohttp://www.ladyada.net/make/mshield/download.htmlP* )*

2/"#$%&)"<*6+#1&(+#*6'7*COM-3%+"#*$#*.%03<:"(+>

]+%@+#00#*6%'J$#*,4'#* 23+#&'7"<* 6&)J($)(0*0%"%+%&*3+)*3%'29($)(*,#1"%&*%"*

&$(=$(@%* /%M"#>* [9(&)6$%G* 9"%* 6'7* 6&)J($)7* 3%* 5#6#$$%1* "+#(."%+))* $(%,-%6)0%*

3%6#&#"<*3%/"%7$$%(*$#3+7J($)(*$#*6&)@#"(')*3+)&%6#*)*)50($7"<*$#*$)-*3%'7+$%/"<*&*

/'29#(* 3+%")&%3%'%J$%@%* -%6#>* ]%6* 6#$$2:* 3+%,'(02* ,4'#* $#16($#* ,),')%"(.#*

+#5+#,%"9).#*motor shield ga��stsw>�h>* Q'7* 3%6.':9($)7* ,),')%"(.)* /)'%&%@%* 0%62'7*

&&%6)"/7*/"+%.#*

#include <AFMotor.h> 

&*5#@%'%&.(*3+%@+#004>*X4*)/3%'<52(0*6&#*6&)@#"('7*3%6.':9($$4-*$#*&)$"%&4(*

.'(004*MH*)*MB*3'#"4*/)'%&%@%*0%62'7>*A*3+%@+#00(*/%56#T0**%,I(."*6'7*6&)@#"('7*$#*H*

.#$#'(*O�HP*)*%,I(."*6'7*6&)@#"('7*$#*B*.#$#'(*O�BP*/*3%0%L<:*/"+%.{*

AF_DCMotor motor1(1, MOTOR12_64KHZPU* ��*/%56#(0*%,I(."*6'7*0%"%+#*�HG*D|KHz pwm                          

AF_DCMotor motor2(2, MOTOR12_64KHZPU*��*/%56#(0*%,I(."*6'7*0%"%+#*�BG*D|KHz pwm

Q&)@#"('<* M1 – \"%* 6&)@#"('<* 23+#&'($)7* %6$%1* /"%+%$4* .%'(/G* M2 –

/%%"&("/"&($$%G*6+2@%1*/"%+%$4>*

�:,#7*3+%@+#00#*$#*!o+ 3%6*Arduino 6%'J$#*)0("<*/"+%.)

void setup() 

{

��.%6G*5#32/.#:L)1/7*3+)*&.':9($))*Arduino

}

void loop()

{

��.%6G*&43%'$7:L)1/7 &*,(/.%$(9$%0*V).'(*3%/'(*setup()

}

Q'7* 23+#&'($)7* 6&)J($)(0* 3+)0($7:"/7* .%0#$64* ,),')%"(.)* /)'%&%@%* 0%62'7{*

FORWARD O6&)J($)(*&3(+(6PG*BACKWARD O6&)J($)(*$#5#6P*)*RELEASE O%/"#$%&.#P>*

k#.J(* $(%,-%6)0%* %/2L(/"&'7"<* 23+#&'($)(* $#3+7J($)(0* 6&)@#"('(1>* Q'7* \"%@%*

3+)0($7("/7*.%0#$6#*motorX.setSpeed(Y), @6(*X-$%0(+*%,I(."#*6'7*6&)@#"('(1GY-2+%&($<*

$#3+7J($)7*&*3+(6('#-*%"*C*6%*B55>*A+(07*&43%'$($)7*.%0#$6*%3+(6('7("/7*/"+%.%1*delay

(X), @6(* X-&+(07* &* 0)'')/(.2$6#-> ]%&%+%"* .%'(/$%1* 3'#"M%+04* 3+%)/-%6)"* 3+)*

&+#L($))*0%"%+#*.#J6%@%*+76#*&*3+%")&%3%'%J$2:*/"%+%$2*'),%*3+)*M)./#V))*0%"%+#*
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%6$%1*/"%+%$4*)*6&)J($))*0%"%+#*6+2@%1*/"%+%$4>*k#.J(G*6'7*&)52#'<$%@%*&%/3+)7")7*

+#,%"4* arduino )* &$(=$(@%* /%M"#* ,4')* &0%$")+%&#$4* /&("%6)%64G* /)@$#')5)+2:L)(*

3+)$7")(*,#1"%&*%"*PC.

k#.J(* ,4'#* $#3)/#$#* 3+%@+#00#G* 6'7* %3+(6('($)7* +#//"%7$)7* 6%* 3+(60("#* 9(+(5*

2'<"+#5&2.%&%1*/($/%+>*

�s��t*��t*���e^��*�*ZU*��%3+(6('7(0*3)$*O.%$"#."P*.*.%"%+%02*3%6.':9($*/($/%+> k>(>*\"%*Z*digital pin

$#*Arduino

void loop()

{

��%3+(6('7(0*3(+(0($$4(*6'7*/($/%+#

long duration, cm;

��* !($/%+* /+#,#"4&#("* 3+)* )032'</(* &4/%.%@%* 2+%&$7* 3+%6%'J)"('<$%/"<:* B* )')* ,%'((*

0).+%/(.2$6>*

��*E2J$%*3%/'#"<*/'#,41*)032'</G*9"%,4*&3%/'(6/"&))*/($/%+*3+#&)'<$%*%3+(6(')'*+#//"%7$)(*

6%*3+(37"/"&)7>*

pinMode(pingPin, OUTPUT);

digitalWrite(pingPin, LOW);

delayMicroseconds(2);

digitalWrite(pingPin, HIGH);

delayMicroseconds(15);

digitalWrite(pingPin, LOW);

delayMicroseconds(20);

��*"#.%1*J(*3)$*)/3%'<52("/7*6'7*9"($)7*)$M%+0#V))*/*6#"9).#

��*X4*3%'29#(0*6')"('<$%/"<*)032'</#*&*0).+%/(.2$6#-*

��*&+(07*/9)"#("/7*3+)*3%/4'.(*2'<"+#5&2.%&%@%*/)@$#'#*)*6%*(@%*3%'29($)7*

pinMode(pingPin, INPUT);

duration = pulseIn(pingPin, HIGH);

// .%$&(+")+2(0*&+(07*&*+#//"%7$)(*&*/#$")0("+#-

cm = microsecondsToCentimeters(duration);

delay(100); //$(,%'<=#7 5#6(+J.# & 100 0).+%/(.2$6

}

long microsecondsToCentimeters(long microseconds)

{
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///.%+%/"< 5&2.# – \"% 340 0// )') 29 0).+%/(.2$6 $# /#$")0("+

��3)$@*3+(%6%'(&#("*+#//"%7$)(*"26#*)*%,+#"$%G*/'(6%&#"('<$%G*04*0%J(0*3%6(')"<*0).+%/(.2$64*

+%&$%*&*B*+#5#>*

return microseconds / 29 / 2;

}

M,35,.37=$ K3)-$ 7&'7'/7* 5#.':9)"('<$40* )* 3+(6/"#&'7'* )5* /(,7* /%56#$)(*

3+)'%J($)1 6'7* 0%,)'<$4- 2/"+%1/"&* 6'7* 6)/"#$V)%$$%@%* 23+#&'($)7* +%,%"%0* 9(+(5*

Bluetooth. 

N):6OH,*+,

]+%6('#$$#7* +#,%"#* 3%.#5#'#* &%50%J$%/"<* /#0%/"%7"('<$%@%* )5@%"%&'($)7*

2/"+%1/"&#* 23+#&'7:L(@%* 3%* 5#6#$$%1* 3+%@+#00(* +#/3+(6('($)(0* $#@+25.)* 3%* .#$#'#0*

23+#&'($)7 O+)/>* HP>* R/3%'<5%&#$$41* .%$"+%''(+* )0(("* V)M+%&4(* .%$"#."4*

&&%6#�&4&%6#G* #* "#.J(* #$#'%@%&4(* &-%64G* 9"%* 3%5&%'7("* /%56#"<* 2/"+%1/"&#* /*

)/3%'<5%&#$)(0* +#5')9$4-* 6#"9).%&{* .#/#$)7G* "(03(+#"2+4G* /&("#G* V&("#G* 5&2.#* )')*

)$M+#.+#/$%@%* 6#"9).#* +#//"%7$)7>* E#* ,#5(* 6#$$%@%* 0).+%.%$"+%''(+#* 0%J$%* /%56#"<*

+%,%"#-2,%+L).#G*+%,%"#-%-+#$$).#G*0(-#$)9(/.)1*0#$)32'7"%+*)*6+2@)(*2/"+%1/"&#G*@6(*

"+(,2:"/7* 0%$%"%$$4(G* 3%&"%+7:L)(/7* 6(1/"&)7>* k#.J(* )5-5#* 3+%/"%"4* 3#1.)* )*

3+%@+#00)+%&#$)7* 6#$$%1* 3'#"M%+04* %$#* 0%J("* ,4"<* )/3%'<5%&#$#* &* 29(,$4-*

5#&(6($)7-* 6'7* $#@'76$%@%* %,29($)7* 3+%@+#00)+%&#$):G* 3%5&%'7:L(@%* $(* "%'<.%*

%,29)"<*3)/#"<*.%6G*$%*)*+#5,)+#"</7*&*\'(."+%"(-$).(>

?)/>*H>*R5@%"%&'($$%(*2/"+%1/"&%

%-+4&:$6+3,.)31.7
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1. !"+#2/"+23* �> ]+%@+#00)+%&#$)({* 3+)$V)34* )* 3+#.").#* )/3%'<5%&#$)7* C++, 

)/3+#&'($$%(* )56#$)(* �* Programming: Principles and Practice Using C++. — X>{*

A)'<70/G*BCHH>*— !>*HB|`>

2. [M)V)#'<$41* Web-/#1"* Arduino URL.http://www.arduino.cc/ O6#"#* %,+#L($)7{*

BH>CS>BCHS*@>P.

3. [M)V)#'<$41 V($"+ +#5+#,%"9).%& 3%6 iOS URL.http://developer.apple.com/devcenter/io

O6#"#*%,+#L($)7{*BH>CS>BCHS*@>P.


