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Programming Orangutans and the 3pi
Robot from the Arduino Environment
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1. Introduction

Baby Orangutan B-48/168 with included header pins soldered in for breadboard

installation.
The Orangutan LV-168 attached to a 3-AA battery

holder.
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Orangutan B-168]http://www.pololu.com/catalogiproduct/1216] C @ A@E E C @D-EHMD>56:4 C @ 4 @ ?HIBE2GHH C
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Pololu Orangutan USB Programmer with included cable
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2. ATmegal68-Arduino Pin Mapping
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2.a.0Orangutan SV-168 and LV-168 Pin Mappings
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Orangutan SV-168 bottom view with dimensions (Arduino pin Orangutan LV-168 bottom view with dimensions (Arduino pin
mapping). mapping).
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Pin Assignment Table Sorted by Function

Function Arduino Pin megal68 Pin

5:8:E2= A:?D 2% &
2?72=@8 :?AFED &O 0O&

5:8:E2= %D |

2?2=@8 :?AFED | 272=@8 :?AFED &O O&
>@QE@C 4@?EC@= 2?B:E2= A:?D 28 2?78
>S@E@C 4@?EC@= 22B:E2= A:?D 28 278
C65 FD6C 5:8:E2= A:? &
8C66?"FD6C 5:8:E2= A:? &
FD6C AFD93FEE@?D |5:8:E2= :?AFED & &°?5285
3FKK6C 5:8:E2= A:? &

4@?EC@= () (- 5:8:E2= A:?D &27% 285
" 52E2 3:B 5:8:E2= A:?D & &23B 2%

2

FD6C EC:>>6C A@E67E'72>:6§§ :?AFE
: B 058G RS9 F>asC

E6>A6C2EFC6 D6?D@C2?2=@ & ?2AFE
32EE6CJ) G@=E286 >@ ? EX@@FSF >ABT=J

J&AC@8C2>>:?8 =:?6D5:B:E2= A:?D & 28&5&

C6D6E AFD93FEE@? C6D6E &

+ (* (. 2?25 *. 5:8:E2= A:?D 2% 278&
- ) 27?pB" 2?2=@8 :?AFED &2728

)& :?2446DD23=6 E@ FD6C
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Pin Assignment Table Sorted by Pin

Arduino Pin Orangutan Function Notes/Alternate Functions
5:8:E2= A5?8:E2= % +) (* :?AFE A:? (.
connected to red usetED 9:89 E'FC @D?
. . = .O . = 0
5:8:E2= A528:E2 % +) (* @FEAFE A:? *.
5:8:E2= ACD control line RS 6IE6C?2= :?E6CCFAE $*
5:8:E2= AM2control line *>6&-# @FEAFE %
. _ . +) (* 6IE6C?2= 4=@4< :?AFE @QFEAFE . !
5:8:E2= ACD control line E *>6C GIE6C?2= 4@F?E6C *
5:8:E2= AMTPcontrol line *>6&-# @FEAFE %
5:8:E2= ATcontrol line *>6&X-# @FEAFE %
5:8:E2= ACD dataline DB7 connected to green usekED 9:89 E'FC @D?
. *:>6C :?AFE 42AEFC6 &
5:8:E2= ACD controlline RIW 5. o 565 DIDE6> 4=@4< @FEAFE "I
) _ . user pushbutton AC6DD:?8 AF==D A:? =@H
5:8:E2= ACD dataline DB4 »>6@-# @FEAFE %
5:8:E2= Au2zer *>6&X-# @FEAFE %
) _ . *1>6&-# @FEAFE %
5:8:E2= AMZcontrol line JEBAC@8C2>>:28 =:26
58 E2= ACD data line DB5 user pushbutton AC6DD:?8 AF==D A:? =@H
’ - Caution: also anlSP programming line
o _ . user pushbutton AC6DD:?8 AF==D A:? =@H
5:8:E2= ALD dawaline DB6 Caution: also anISP programming line
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFFE49%??6=
2?22=@8 :2AFE@8 :?AFE 2?5 5:8AFE=49%??76=
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFFE49%??6=
2?22=@8 :2AFE@8 :?AFE 2?5 5:8AFE=49%??76=
1?2 4927?7?26=
22= : ) 2 :
2?2=@8 2AFE@8 :?AFE 2?5 58] %EL\FE E@FEAFE 52E2 =:26 )
2726=
2?2=@8 :2AFE@8 :?AFE 2?5 5! SAE:; 49& 6 X
d to temperature sensor ", @7?=J
?2= . ?
272=0@8 :8BFHM2E6S 272= @S?%:Tjumperedtobatteryvoltagemonltor ), @7?=J :?AFE 492??6=
2?22=@8 :BAFHEI2EG65 27?2=@udperedl FoRuser trimmer potentiometer :?AFE 4927?7?76=
C6D6E C6D6E AFD93FEE@P6C?2==J AF==65 9:89 24E:G6 =@H5:8:E2= % 5:D23=65
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2.b.Baby Orangutan B Pin Mappings
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Pin Assignment Table Sorted by Function

Function Arduino Pin megal68 Pin

e Eo— o 5:8:E2= A:?D O & ps & &
5:8:E2 #D | 2?22=@8 :?AFED o g %z & &
2?22=@8 :?AFED | 27?2=@8 :?AFED O & 0&
>S@E@C 4@?EC@=5:82R8= A:?D 2?5 & 27?78&
>S@QE@C 4@?EC@=5:82R8= A:?D 2?5 & 27?78
C65 FD6C 5:8:E2= A:? &
FD6C EC:>>6C A@E@?E=@86 B26AF E

J&AC@8C2>>:?8 =:268DE2= A:?D 285 & &
()~ C6D6E &
+ (* (. 2?5 *. 5:8:E2= A:?D 2?5 & 27?78&

* - ) 225" 2?22=@8 :?AFED 2?75 27?78
) & :?2446DD23=6 E@ FD6C
*:>6@&-# @FEAFED 5282kE2= A:?D 2?5 & 27?78
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Pin Assignment Table Sorted by Pin

%

Arduino Pin Orangutan Function Notes/Alternate Functions
5:8:E2= A5?8:E2= % +) (* :?AFE A:? (.

connected to red usetED 9:89 E'FC @D?
. . .O . = 0
5:8:E2= A5278:E2 % +) (*f @FEAFE A:? *.
5:8:E2= A5?8:E2= % 6IE6C?2= :?E6CCFAE $*
5:8:E2= AM2control line *>6&-# @FEAFE %

+) (* 6IE6C?2= 4=@4< :?AFE @QFEAFE . !
. . ng - = 0,
5:8:E2= ASTIE2 o *:>6C 6|IE6C?2= 4@F?E6C *
5:8:E2= AMTPcontrol line *>6&-# @FEAFE %
5:8:E2= ATcontrol line *>6&X-# @FEAFE %
5:8:E2= A5?8:E2= %

*:>6C :?AFE 42AEFC6 &
. . ng - = 0,
5:8:E2= ASB:IE2 & 5:G:565 DIJDE6> 4=@4< @FEAFE "!
5:8:E2= A5?8:E2= % *1>6&-# @FEAFE %
5:8:E2= A5?8:E2= % *'>6&X-# @FEAFE %
o . *1>6&-# @FEAFE %
5:8:E2= AMZcontrol line JEBAC@8C2>>:28 =:26
5:8:E2= A5?28:E2= % Caution: also anlSP programming line
5:8:E2= A5?28:E2= % Caution: also anISP programming line
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFEFE49%??76=
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFE-49%?7?6=
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFFE49%??76=
2?72=@8 :2AFE@8 :?AFE 2?5 5:8AFE-49%?7?6=
222=@8 :2AFE@8 :?AFE 2?5 5} SAEF) 49g270=
T T o ’ AFE E@FEAFE 52E2 =:?6 )

2726=
2?2=@8 :2AFE@8 :?AFE 2?5 5! SAE:; 49& 6 X
2?72=@8 :BAFHEI2E65 2?2=@8 :?AKEE 4927?7?6=
2?22=@8 :BAFHR2E65 27?2=@e&ncetddth user timmer potentiometer :?AFE 492?7?6=
C6D6E () * A:? :?E6C?2==J AF==65 9:89 24E:G6 =@H5:8:E2=
*>682 C5F:?7@ &:? #2AA:?8 &286
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2.c.3pi Robot Pin Mappings

General features of the Pololu 3pi robot, top view.

Labeled bottom view of the Pololu 3pi robot.
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Specific features of the Pololu 3pi robot, top view.
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Pin Assignment Table Sorted by Function

Function Arduino Pin megal68 Pin

7C66 5:8:E2= %D |
. . = -’7
C6>@G6F>A6C E@ 7C66 5:85:'E8252A:'.5A"D

7C66 2?2=@8 :?AFED 7 JOF?Z26@® GBAFERAGLD |
>S@E@C =67E >@QE@C 4Q@2BCER= A2D5 28 2?78
>S@E@C C:89E >@QE@C 4@?EEB@=A:?I?5 2% 2?78
'"*( ( C67=64E2?46 D6?D@CD 827 A@DC:8CE 0&

& & &

C65 =67E FDG6C 5:8:E2= A:? &

8C66? C:89E FD6C 5:8:E2= A:? &

FD6C AFD93FEE@?D =67E E@:EBI9E?AFED & &°?5285

3FKK6C 5:8:E2= A:? &

" 4@7EC@= () (- 5:8:E2= A:?D &27% 285
52E2 3:B 5:8:E2= A:?D & &23B 2%

C67=64E2?246"DBI@IEC @= 5:8:E2= A:?

5C:G6 =@H E@ EFC? (" DHE®RT®@F89 ;F>A6é‘

?22= - ?
FD6C EC:>>6C A@EG?E:@>62|.:E'%2%g§8'9' A'\IEEAGC

?2=@8 :?AFE

C5D @7 32EE6CJ G@=E28 9C@F89 F>A6C

J&AC@8C2>>:?8 =:?26D | 5:8:E2= A:?D & 2&54&

C6D6E AFD93FEE@? C6D6E &

+ (* (. 2?25 *. 5:8:E2= A:?D 2% 27?78&
* - :?72446DD23=6 E@ FD6C

)& :?2446DD23=6 E@ FD6C
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Pin Assignment Table Sorted by Pin

Arduino Pin Orangutan Function Notes/Alternate Functions
5:8:E2= A7C66 5:8:E2= % +) (* :?AFE A:? (.

connected to red usetED 9:89 E'FC @?
La- — .q- - 0
5:8:E2 A7C66 5:8:E2 % +) (* @FEAFE A:? *.

5:8:E2= ACD control line RS 6IE6C?2= :?E6CCFAE $*
5:8:E2= AM2control line *:>6&-# @FEAFE %

+) (* 6lE6C?2= 4=@4< :?AFE @QFEAFE . !

5:8:E2= ACD control line E *>6C G6IE6C?2= 4@F?E6C *

5:8:E2= AMTPcontrol line *>6&-# @FEAFE %
5:8:E2= ATcontrol line *>6&X-# @FEAFE %
5:8:E2= ACD dataline DB7 connected to green usekED 9:89 E'FC @D?

*:>6C :?AFE 42AEFCG6 &

5:8:E2= ACD control line RIW 5:G:565 DIJDEG6> 4=@4< @FEAFE "y

user pushbutton AC6DD:?8 AF==D A:? =@H

5:8:E2= ACD dataline DB4 *>6@-# @FEAFE %
5:8:E2= Au2zer *>6&X-# @FEAFE %

*>6&-# @FEAFE %
JBAC@8C2>>:28 =:26

user pushbutton AC6DD:?8 AF==D A:? =@H
Caution: also anlSP programming line

5:8:E2= AM2control line

5:8:E2= ACD datalineDB5

user pushbutton AC6DD:?8 AF==D A:? =@H

5:8:E2= ACD datalineDB6 . .
Caution: also anISP programming line

5C:G6 9:89 7T@C FD E96? H2:E 7T@C =:?6 :?AFE E@ 8@
D6?D@C &2366BBE>@DE D6?D@C

5C:G6 9:89 7@C FD E96? H2:E 7@C =:76 :?AFE E@ 8@
D6?D@C &236=65

5C:G6 9:89 7T@C FD E96? H2:E 7T@C =:?6 :?AFE E@ 8@
D6?D@C & 23660656 C D6?D@C

5C:G6 9:89 7T@C FD E96? H2:E 7@C =:76 :?AFE E@ 8@
D6?D@C &236=65

5C:G6 9:89 7T@C FD E96? H2:E 7T@C =:?6 :?AFE E@ 8@
D6?D@C &23G8PE>@DE D6?D@C

i o :G:?8 = ? :
A2?22=@8 :?AFE 2,?éurggegig%%enz%zoolsfls_EDSSC.G..8 @H EFC?D @77 6>:EE6CD

5:8:E2= ATR-RC reflectance sensor

5:8:E2= AQTR-RC reflectance sensor

5:8:E2= ATR-RC reflectance sensor

5:8:E2= AQTR-RC reflectance sensor

5:8:E2= ATR-RC reflectance sensor

5:8:E2=

2?22=@8 :BAFHR2EG65 27?2=@ fumpehed Bb 2/3rds of battery voltage :?AFE 4927?7?6=
2?272=@8 :BAFHEI2EG65 27?2=@ §mpekeld B user trimmer potentiometer :?AFE 4927?7?76=
C6D6E C6D6E AFD93FEE@?E6C?2==J AF==65 9:89 24E:G6 =@H5:8:E2= % 5:D23=6!

*>682 C5F:?7@ &:? #2AA:?8 &286 @7
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3. Configuring the Arduino Environment

i Note:*964@?7:8FODE@PA’E:@IEME6@%Z):@EI@:EEBQZKISF:?@D@QZEC@SCE2>D
i JOB@?EF@=2BC&C2EBOR? C5F:3@ @E=@2BB @ FGBEBBDEIB@ @ E =Ja@rk 6 C
i DI@P=TAE6AD /@ MH:DE?$66@DB? )&E@ :E:2@P95@ @ E @?HE@RCC2?8FE2?
P @A:2?5 0 2=DEE@ 3E2+tY E@ DBEI2ARA®EC E@ ‘DBC232AEBC@¥9889H

E E9€CSF:D@7E4—I22‘KZ$E@96€5F:3@@E:@B@B’({DZ?SFE@@CZ?SFEZA’C@BC2§>>6C
! 42D6CABPFLH*) E@ DBEE2REBQ@PH . BHARS@ 5 >A662H2EOEB X3 C27?8KE2?
i 48 92P?*>682 >:4CQ4@ HECER24BDOQ @O ED®2560@27:E96 G6CDL2AP?=J

1 36 AC@8C2>>65)RD:?8 2°?

@ E @itp://www.arduino.cc/enMain/ Software [http://mwww.arduino.cc/enMain/ Software] 2?55 @ H? =FGBBR E6 D E
C5F.P@ 7EHRGERC2E7 @WGF.?@ 2@EOHC . E:A&ECHIDB . =BDPEFRIGCS5F:?@
@?E6@676CR2AG676CHHBDHD =92 AAPPE@>2HHY98ESBC@8IZ>COE? =@ B66
C5F:?7@

55 E96 7T@==@H:?8 lmha@adsa & :6=565 :&déeesd®l2/hardware 5: C64E @ CJ

orangutan.name=0Orangutan with Programmer
orangutan.upload.maximum_size=16384
orangutan.build.mcu=atmegal68
orangutan.build.f_cpu=20000000L
orangutan.build.core=arduino

@ C C6A=lbakisb@F.C 6 tHisHbt://www.pololu.com/file/download/boards.txt?file_id=0J93] < EIE

*9: [ : =25 Vrangutan with Programmer @ AEE@®®ols > Board >6?KE96C5F:?@ E
2440 QFTE®6 # K4=@Q@ANAGEDBE2?5QER:3@2CFPE@C # K 2?73:88BE2DKBFE@
=24< @7 2? C5H5F:?@ 3@@E=@256C @72 E96 %C2?8FE2?D 2?5 A:

Note: 7J @FECKBD: 28230 C2?8FERIQF66E@@5 FI9BH :=66?2ERI:89D6I2I:>F>
FA=@25 D:KGOBORRESBBE92? 27?75 E96 atmegMASCAIEDO@ ES2BRE>682

7) @FCRD : @BRELC 2?8 FE2/°C @ 8 C225HB Th@ = = @ @I B F Poéogrammers.txt 7:=BE9 6
arduino-0012/hardware 5:C64E @ C J

avrispv2.name=AVR ISP v2
avrispv2.communication=serial
avrispv2.protocol=avrispv2

@ C 6 A=2@@regrammers.txt 7 : =Hb: EI8is [http://www.pololu.com/file/ download/programmers.txt?file_id=0J94] <
EIE

*9:B:2==@IC5F:? @E @®C @ 8H: EBR9BG C : DMCGR HFD BI@ PEC2?8FE2XC@8C2>>6C
NNOF2R5:776CHRAC@8C2DBFED,( )& < 496 £D@6:67rEMC @ 2@ ¢ @5 D:PP9 6
programmers.txt 7:=6/: 55 @ 6 D2TREQ@ AC @ 8C E@0BE@96: 3a4C62R?”BH6?EC@E @C

@?7:8FC:?8 E96 CS5F:?7@ ?G:C@7?>67E &286 @7


http://www.arduino.cc/en/Main/Software
http://www.pololu.com/file/download/boards.txt?file_id=0J93
http://www.pololu.com/file/download/programmers.txt?file_id=0J94
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612>A=6

mynewprogrammer.name=Whatever | want to call it
mynewprogrammer.communication=serial
mynewprogrammer.protocol=<insert protocol here>

5:H@ FC5F:? @References.ixt 7 :=/G@@ A 27 :?E97D=BE9F@ =@ @:#BR6@EG? 59738 F C
A=2E7@C>

T Windows: 4 0 @4F>6?ED 2?5 )6EE:?8D0 +) ($ # 0 AA=:42E:@7? 2E20 C5F:?{
TMac: +D6CIBC2CJ CS5F:?@ AC676C67?246D EIE
TLinux: L 2C5F:?7@ AC676C6?7246D EIE

$ @ E® ERMpplication Data 5:C64 @@ CA?5@ AB2E7TECA: 42 55ID?@Q@F. 89 66@5: E
JOFC 7T@=56C AC@AG6CE:6D D@ E92E 9:556? 7:=6D 2C6 5:DA=2J65

%A6? E9:D 7:=6 27?5ufloadusihg-tbobttbeder H?.& 9

T upload.using=avrispv2:7 J@QF 2C6 FD:?8 9 C@EICAPERC
T upload.using=avrispmkii :7 J@F 2C6 FD(?8&96 27
T upload.using=mynewprogrammer:7 J@F 2C6 FD:?8 D@>6E9:7?8 6=D6 J@F 25565 E@

@?7:8FC:?8 E96 CS5F:?7@ ?G:C@7?>67E &286 @7
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4. Using the Arduino IDE: Blinking an LED

SQHERD>BE@2EPCSF:?7@7 @OA:DFT: CDER-BOE@@2DB:>A=6 3=:?<DXBELOSF:?7@
AC@8C2> @?E@ @FC %C2?8FE2? @C A:

Open the Arduino IDE and create the following sketch:

/*
* Blink
*
* The basic Arduino example, modified to work for Orangutans.
* Turns on an LED for one second, then off for one second,
*and so on... We use pin 1 because Orangutans have an LED
* on PD1, which corresponds to Arduino pin 1.
*

* http://www.arduino.cc/en/Tutorial/Blink
*/

int ledPin = 1, /I LED connected to digital pin 1 (PD1) on Orangutans
void setup() /I run once, when the sketch starts

pinMode(ledPin, OUTPUT); /I sets the digital pin as output

void loop() /I run over and over again
{

digitalWrite(ledPin, HIGH); // sets the LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); /I waits for a second

"E96Cl@AJEI96 23@GEGIE:?E@ ?6H 3=27?7<D<6E4@®C5@H?=@E2% DD<6EA432D
OrangutanBlinkExample.pde [http://imww.pololu.com/file/ download/OrangutanBlinkExample.pde?file_id=0J95] <A5& ? @ A 6
:? E96 C5F:?7@

Select our specially created Arduino board using the Tools->Board menu:

[%] Arduino - 0011 Alpha |Z||E|r‘5__<|
File Edit Sketch WGl

| Auko Format Chrl+T

Copy for Forum

Archive Sketch

* The hasic & Board + Orangutan with Programmer

+ Turns on an Serial Port b Arduino BT

* and 3o on.. Burn Bootloader p  Arduino NG or older wf ATmegad

*oon PDLl, whiffl COTEESPONOS CO0 AEC  Arduino MG or older w) ATmegalss

" Arduina Mini

* http: /A wiw. arduine. co/fen/Tutoris Aeduing Discirmila

*

! LilyPad Arduino
int ledPin = 1; /¢ LED connected to digital pin 1 (FD1) on Orancqutans
void setup () /¢ run once, when the sketch starts
{

pinMode (ledPin, OUTPUT); /¢ sets the digital pin as output
i
void loop () A4 run owver and ower again

i
digitalWrite (ledPin, HIGH): /¢ sets the LED on

delay (1000 ; A4 waits for a second
digitallWrite(ledPin, LOW): /¢ sets the LED off
delay (1000 ; A4 waits for a second

+D:?8 E96 C5F:?7@ =:?7<:?8 2? " &286 @7


http://www.pololu.com/file/download/OrangutanBlinkExample.pde?file_id=0J95
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*963@ 2B C62EPRHD 5: 7 E BBards.txt 7 : = &4 2 = Ofahgutan with Programmer *9:DDE9B 6 E H. @ 8
H2?E E@ FD6 7T@C AC@8C2>>:?8 2? WC2?8FE2? @C A: C@3@E

Select the programmerQs serial port:

[¥] Arduino - 0011 Alpha
File Edit Sketch BN Help
Auko Format Chrl+T
Copy for Forum

Archive Sketch

* The baszic &4
* Turns on an
* and so on..

* on P01, whi
*

* http: /Awmmr, arduino., cofen/Tutorial /Blink

7J @FCBD:28% C2?8FF 20C @ 8 C 2>26BF C @F2 G 8 D E 2E3G@ABG G ®BBPeogrammerds
userOguide http:/www.pololu.com/docsbs] 2?82 46D ? ? 6 AAE @R B @ > A PEB4ER9 : [5 @ 26@FI @ FRB =6
E@6ED# A@CDEGS5 EQM®ols> Serial Port >6?F7) @F@ <REHO : 4% # A QLXERC @8C2HP>6C
@IQ@F286E6CEIBRA3C.:?8FRABQA@ >AFE6 GRIB?28B7B | A27?5EPRrts (COM & LPT) =:DE
*@C.FBE9H6 G AB?286(CB9E @P#AIX@>AFRE®@ =\ahkge E 9 6% . E&RviceManager @ AE: @ ?
=:DE65 @? E96 Sy&fem T@olS6 F?56C

o Computer Management EJ@I g|

g File  Action Yiew Window Help .= J
co A EFS 2 A =R

| Computer Management {Local) +-{=%y IDE ATAJATAPT controllers ~
= m Syskem Tools +-E8 Jungo

+-[&1] Event Yiswer +|-z» Keyboards
+ g Shared Folders ") Mice and ather pointing devices
+- @] Perfarmance Logs and Alerts :; Monitars
_.5..'.;; Device Manager +- B8 Network adapters
=5 storage =& Ports (COM &LPT)
+ Removable Storage PR Fololu LISE-to-serial adapter (COM3)
Disk Defragmenter +- 4% Processors
Disk Management +-®), sound, video and game controllers
+ & Services and Applications + Syskem devices
< S + é Universal Serial Bus controllers v

¥
¥

W@FCED:2BCFp AC@B8C2-6@CH93@BMOEF=2E6 CATZ-ORPOI @ F25PB@6=-BBEC:2=
A@CE

Program your Orangutan or 3pi with the sketch:

@??04FERC @8CEEBC2?8RER TG 2ED: | A)RI62562<:TBFEOAE? QFIAC@8C2>>6C
=:?6BH:EAR:? QF9B2CBAERBC2962BBLENC2?8FE2? %W C2?8FE2? 2?5A 62492 G%
DICQFGBHBTRESDS=7 @G 6 B FBE 6 ? BBFHEIRBINC2?8FE@BDRE? @E9R3INHC2?8FE2?
D>2C<B8R24@AREC@HEI9E 2?7RA:? ODPRCC2?8FE2RC@8C2P>BC<832C2:D652DE 4
EC:2?78=6 @QXQ@EXBIE@C

- EEIRC@B8C2AX>BTOEBESE@ BEQ@ >ARRPI@ B 2? 8 BER 4 = E€QUpload to /O Board SFEE @ ?
4:C4269B4CERQAEFCOAFICCOLIHLC E @@ >AESB<6R2F A=- QW@ EQCB6G:486DE2EFD
32PE9SQERESS:?5 @HD2B+A=Q@ E5Q%8Q@ 2 C5MNY) E®BA = @RPA C @ 86D:BCH6 P5 @ ? 6
FA=@25196EQBA=-QER D >A=EH6CIRBIE@ C4 @C CH@ES @ FA@EI6HB962 C 86 &FDHB C
=1?<@B?0 PG 60F4 @6 ZIMBES2H @FCHD :28A 2?92 CG6A)BE@ =56EB8@ AE:ROC@F 89
9@=6 " D J@F H:== ?665 E@ =@@< 2E E96 F?56CD:56 @7 E96 C@Q3@E E@ D

+D:?8 E96 C5F:?7@ =:?7<:?8 2? " &286 @7
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Arduino - 0011 Alpha =3
File Edit Sketch Tools H

int ledPin = 1; /¢ LED connected to digital pin 1 (FD1) on Orancqutans
void setup () /¢ run once, when the sketch starts
i
pinMode (ledPin, OUTPUT); /¢ sets the digital pin as output
'
void loop () A4 run owver and ower again
i
digitalWrite (ledPin, HIGH): /¢ sets the LED on
delay (1000 ; A4 waits for a second
digitallWrite(ledPin, LOW): /¢ sets the LED off
delay (1000 ; A4 waits for a second -

: 1096 bytes E 4 byte maximum)

+D:?8 E96 C5F:?7@ =:?7<:?8 2? " &286 @7
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5. Arduino Libraries for the Orangutan and 3pi Robot

i Note: 642FB@%C2?8FI—E6’ZC?@5EBD:82@77:4255:3@2(?@E:&I:DE:OBF:?@CZCJ
i 4@ 56=365:C6MER-IA2H EBO6>@ E€I2>A26CE LZ5F:?@?4E=@dBRAyMicroseconds() !

: 2?pulseln() 2CH6D:8E@F2E # K299675@63692(3E@:CEGKZJES)%CZ'?SFEZ#ORD

P 4@ M@ EARDEAC2?8FE2? -DAG2{YAEQ ? 7TH:BE : DE QBF: Q@CZGEGIH@CB

T A@>A6EQE®P2>%682 92C5HREG: A9BCE D) 3C 2 EBEI@D®6: >6 C ?5: 776Q6°E
i H2JD H:== ?@E 36 4@>A2E:3=6

C5F:?7@ ":3C2C:6D 7@C E96 %C2?8FE2? 2?5 A: (@3@E &286 @7
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Overview

*9O:D64EA@@ X2B6OE@PC2?8FE2?=D36G AT ==@@FE@2D:2E6CH2HIBB C2?8FE2"?
92C5HRZC@EO9ECS5F:8AG: COQ?EO>RA @ CE@QRESERR 3PN C2?8FERD 2 C5HR2EDMEEHEI 6
=2C8BI27?8FE2?2275, 2?E96ME2?8REDIRCSHRED@HD A C @ 3F@EE 9 >B 2 2D
E92EF:3CL2Q kO NI Q@ RIR3IINC2?8FH22=DB@ @Q<E9% C2?8EERRC @ X@E?F:3C2CJ
10 E® M CBRRIBC2?8HERZ22 D@ @<E9A:*96/ @ == @H3TB6 44Q@BBR255®BBF>67?B2E: @ ?
624% C 27?8 FERPR: 2@ CARICd the libraries that apply to the Orangutan will work for the corresponding
hardware on the 3pi robot

*06@?=J3CLEL2DINBE3IGC?DE2?EFR2ZHEGBR. 6B @=Q@=F '*()@P® OF663& D .2 E®2"7
@?DE2QZ2B8IQESGCEBCAGBINIE @IBRR2=-@FE966>2: 7%TR?8FHETLSHF . 2@ C22:6256
E96:C @3;64ED DE2E:4 *9:D >62?D E92E E96C6 2C6 EH@ A@DD:3=6 H2JD 7C

%C2?8FE2?":3C2CJ =:3C2CJ
=:3C2CJ >6E9@5
%C2?8FE2?":3C2CJ >6E9@5
*96@ ?=J3C2€IDBOBAE 6E5@66 1A= 4"EEJ2I3KEEOCRLCEDEXZLE@ =@ =F'*()B?R@EB@=F A:

D:?EG6@68;6UED:E:2+H: BB 6C DARZCR256E® QDK IC6>2: TR ? 8 &£ BBXWQC J AT ED
36 6lA=:4:E=J :? BelipRER4E . BPFXD :?:E:2=K2E:@7? :D 2FE@>2E:42==J AG6CT7

C5F:?7@ ":3C2C:6D 7@C E96 %C2?8FE2? 2?5 A: (@3@E &286 @7
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Installation

Note: 7) @4F CC ®2E2600 = 5660C 0@ RAD = @S5F :?:@C 2 J:@ F CODHEDA @ B 6E59)6 = 6E 6
2=@PE9BC2?8FE2?7R1W=@ 5FC 6 4 E/C@ &D&rduino-0012hardware/libraries 5:C64 E @ clJ
JOF@?RECT @THERIBOHEBIL CD@EP6:3C2L. BFTEQITHE @ >A: =55 E: @ RF6GJ
080929http://mww.pololu.com/file/ download/PololuArdunoLibraries-080929.zip?file_id=0J134] < K:AG6 CD@AEEN 6
&@=@5F:2@C2AC:BD?HIO @@ CCHIEEFF: B@CD: @ 0 E2E6Q@F2GH?@ =56 C

GGC@@Q’&SF:B@G:C@?]:@G;?:HEWGG(BIS@ASZEE@GCD:@@E@FZB@H?:C@EEDE:@?

08082Ghttp://www.pololu.com/file/ download/PololuArduinoLibraries-080826.zip?file_id=0J127] <KIA@QE9BR@=@=F
C5F:?@ =:3C2C:6D H9:49 H@C<D H2E®E C5F:?@ G6CD: @7 3FE

@H?=@2B96 7@==@ H27T349: G ®ololuArduinoLibraries-080929.zip[http://www.pololu.com/file/ download/
PololuArdunoLibraries-080929.zip?file_id=0J134](86K zip)

2?75 | EC2HE @@ & duino-0012hardware/libraries 5:C64BA@ B9 : DI @ >A I @HPO @ BEBD 6 C@T6 H
5:C64ERGCXARL62.CESGIEC2HECH®2E@DAC ORBE=O®BHOHDE E®E6:3CRCI64E@P@ EBS
2AA62C @?46 E96J 2C6 6IEC24E65

File  Edit Wiew Favorites Tools  Help

Address (I3 Ci\Program Filestarduing-00113hardwarellibraries A a Go
- = »

O Back ~ ? ) ? 7/ ! Search Morton Antivirus &gl -

Mame Size | Type Date Maodified
|LZJEEPROM File Folder 5/21/2008 3:38 PM
|hMatrix File Folder 5/21/2008 3:358 PM
) Orangutananalog File Folder B/26/2008 4:17 PM
|[Z)OrangutanBuzzer File Folder B/26/2008 4:17 PM
| OrangutanL D File Folder B/26/2008 4:17 PM
|[Z)OrangutanLEDs File Folder B/26/2008 4:17 PM
|[Z)Orangutaniotors File Folder B/26/2008 4:17 PM
|[)OrangutanPushbuttons File Folder B/26/2008 4:17 PM
|[)OrangutanResources File Folder B/26/2008 4:17 PM
|Z)Pololu3pi File Folder B/26/2008 4:17 PM
|[PololugTRSensars File Folder B/26/2008 4:17 PM
|2 SoftwareSerial File Folder 5/21/2008 3:358 PM
|21 Sprite File Folder 5/21/2008 3:358 PM
|Z)Stepper File Folder 5/21/2008 3:358 PM
| Wire File Folder 5/21/2008 3:358 PM
E1 README-Arduina, bxt 3KB  Text Document B/26/2008 2:40 PM
16 objects 2,54 KB " My Computer

/IO FA@BE23THBEDEIHBC2CIGMDE6E4WWBI2>A-H @A2?E®DEIBHC2?8FE2? FKKE
=:3C32@F2 D 6 =Skéteh> Import Library > OrangutanBuzzer 7C@ & FC5F:? @ @LeF2D:.>A=]
E J Aifclude <OrangutanBuzzer.h> 2 EE9B QAT @ PG 6 EM@ ER I F. 89666 @6 DE@TESF: ? @

367 @MD6EDB6H :3C2CTIEF@ Q7B 6BIBF?4E: QR2BDABA=T3L-A@P O @ E63 CHY RAE7
J @ P& 6 EB 9> A56)= E8nclude =:?68DD @ 4H2E®HSC EE96 QAT @ PGEC6EAID FRE662556
?4=F565 =:3C2C:6D H:== E2<6 FA AC@8C2> DA246 6G6? :7 J@QF 5@7?RE FD6

C5F:?7@ ":3C2C:6D 7@C E96 %C2?8FE2? 2?5 A: (@3@E &286 @7


http://www.pololu.com/file/download/PololuArdunoLibraries-080929.zip?file_id=0J134
http://www.pololu.com/file/download/PololuArduinoLibraries-080826.zip?file_id=0J127
http://www.pololu.com/file/download/PololuArdunoLibraries-080929.zip?file_id=0J134
http://www.pololu.com/file/download/PololuArdunoLibraries-080929.zip?file_id=0J134

&C@8C2>>:?8 WC2?8FE2?D 2?5 E96 A:

[¥] Arduino - 0011 Alpha

File:

i

'

i

Edit

void loop ()

Tools  Help
WerifyCompile Chrl+R
Stop
Import Library
Show Sketch Folder  Chrl+k
Add File...

int ledPin = 1:

void setup ()

pinMode (ledPin, OUTPUT);

digitalWrite (ledPin, HIGH):
delay (1000 ;
digitallWrite(ledPin, LOW):
delay (1000 ;

EEPRCM
MMatrix

Orangutananalog

CrangutanBuzzer
OrangutanLCD
OrangutanLEDs
Orangutanfokors
OrangutanPushbuttons
OrangutanResources
Palol3pi
PololuQTRSensors
SoftwareSerial

Sprite

Stepper

Wivire

(@3@E MC@>0E96 SCBE@-T

X

gital pin 1 (PD1) on Orangqutans

sketch starts

in as output

again

C5F:?7@ ":3C2C:6D 7@C E96 %C2?8FE2? 2?5 A: (@3@E &286
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Usage Examples

#Q@BFE3C2Q06ID. EPEG62® ZHI 2 >AB 6 EABE>@ ?DEOHEHOSD3 CLR2ZLTIGFD65Sa-@2FHBI12>A=6
D<6E49 @A67? E9R7?% BREI&EEketchbook > Examples > Library-Orangutan

[¥] Arduino - 0011 Alpha
FIEN Edit  Sketch  Tools Help

Mew Chrl+m

Chrl+0

Open...
Save Chrl+5 Elirk_lv163
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F D :Ril8 > Sketchbook > Examples > Library-Pololu3pi

5.a.0OrangutanAnalog - Analog Input Library
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Overview

*9:B:3CRACEO G2P6@¥6E9@SRRBGFD @623 2=-G)@B =E2BBEMM6 24Y F?4ED@BD:7:42==
56D:8EGB 62H962=RBEQ9& C:>>A@ E 6 ? E : @1 EBICrobot [http://www.pololu.com/catalogiproduct/975]
Orangutan SV-168[http://iwww.pololu.com/catalogfproduct/1225] Orangutan LV-168 [http://www.pololu.com/catalogfproduct/775]

2 ? Baby Orangutan B [http:/www.pololu.com/catalogiproduct/1216] E9P2EEG@FEB&G®E===.C @EBRE® @ ?=J
2?7596 2=-@®#9IB6>A6CREFREEG? KIS 68C6@C @R9BC2?8FE2? @7?="19:B:3C2C3I6D
JOF >@C6 4@?EC@= E927? 61:DE:?8 C5F:?@ 2?2=@8 :?AFE 7F?24E.:@?D

/IOBb@@B6b@ :E:2-@KEC2?8FE27QB288B@0D6==?.E: 2= KREC@ @T-EHE® >2 HARZE==J
?66565

=FI9B6E9 @D A 2DIBE2E@IFI @ FEGBLZCHD E® AR > DE2@ZB0 C2?8FE 2 70732 6483
J@FC D<6EA49
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OrangutanAnalog Methods
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Usage Examples

*9:D:3C2@ >HDERH® 2>AB 66 E £DEIE4F2 2 @ 238 @ : E @le > Sketchbook> Examples> Library-
OrangutanAnalog *96612>AD 8 6 E £D641 >H6: EB9®angutanMotors =:3C2€3@<6:>: HEBD@E9: D
=:3C2CJ

1. OrangutanAnalogExample

6>@?DEX@ BEB2 FDBEI9S6E9 @D =D3ICR@H ERD? 2 -@B=EHBIC: > AGLE6?E @BE%6E 6 C
324<8COAOFEHPDECODHOB@ B664FETE®6 DIFCEOAC @ 8TR2AKAD? G 6 QLE:IB(? # & % *
2?22=@ABFE927??62?E96 ACQ@4EEB D6 4ERC6DEIS@5B-@ OHO: EM6 92C5HR@E& <D
E@=1F8@D @?G6CEEX5 @HAC @ SE@EGCEGCHIBRIS@?C6(IDAP>A26ERAS2ZE®
?QEQEFPBC:>6@E64 @ C5:B5I2LX: GE?>EI66BDE6C HIQDG:89EDEDIE @4 2H6E9
E9EC:>A@D:BE9Q@FI|2>AH6=H@ TO@EOV6A:C@3W@E2?8FE2? %C2?8FE2? 2?5231
%C2?8FE27?

#include <OrangutanLEDs.h>
#include <OrangutanAnalog.h>

/*
* OrangutanAnalogExample
*

* This sketch uses the OrangutanAnalog library to read the voltage output

* of the trimpot in the background while the rest of the main loop executes.

* The LED is flashed so that its brightness appears proportional to the

* trimpot position. This example will work on the 3pi robot, Orangutan SV-168,
* Orangutan LV-168, and Baby Orangutan B.

*

* http://www.pololu.com/docs/0J17/5.a
* http://www.pololu.com

* http://forum.pololu.com

*

OrangutanLEDs leds;
OrangutanAnalog analog;

unsigned int sum;
unsigned int avg;
unsigned char samples;

void setup() /I run once, when the sketch starts
{
analog.setMode(MODE_8_BIT); // 8-bit analog-to-digital conversions
sum = 0;
samples = 0;
avg = 0;
analog.startConversion(TRIMPOT); // start initial conversion
}
void loop() /I run over and over again
{

if (lanalog.isConverting())  // if conversion is done...

sum += analog.conversionResult(); // get result
analog.startConversion(TRIMPOT); /I and start next conversion
if (++samples == 20)

avg = sum / 20; /I compute 20-sample average of ADC result
samples = 0;
sum = 0;
}
}

/l when avg == 0, the red LED is almost totally off
/l when avg == 255, the red LED is almost totally on
/I brightness should scale approximately linearly in between

leds.red(LOW); /l red LED off
delayMicroseconds(256 - avg);
leds.red(HIGH); /I red LED on
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delayMicroseconds(avg + 1);

2. OrangutanAnalogExample2

?PE6?BPFD@E9%C2?8FE2? $@QEG2H: CF@REIAC@2@KC2?8FE2? 3FE9%:DA=2J65
E6>A6CRERG6?4@ CXIESB?2- QAR ??6 EMEBDPE6>A6CRDEROAMEI G C2?8FE2? : D
L@?7?6EE6 ESMEIB2EEGQFHPBBAA2?E@ CWEI9B2EEGQF KRB C2?8FE2? E
5:DA=@JDI96 E9EC:>>6@EG?’E.@FERBE==:CIREEIE6>A6CPDBER O@FE AFSEB 8C66 D
2C67961@F@25:?78@EIB?56COBEIC2?8FE2?RR ?6 HO466 ? EBEIZT@ 2C@®PI @ F=5
D66 E96 E6>A6C2EFC6 C625:?78 D=@H=J DE2CE E@ C:D6 6 42C67F= ?@E EQ@

#include <OrangutanLCD.h>
#include <OrangutanAnalog.h>

/*
* OrangutanAnalogExample2
*

* This sketch uses the OrangutanAnalog library to read the voltage output
* of the trimpot (in millivolts) and to read the Orangutan LV-168's

* temperature sensor in degrees Farenheit. These values are printed to

* the LCD 10 times per second. This example is intended for use with the
* Orangutan LV-168, though all but the temperature-measuring portion

* will work on the 3pi robot (on the 3pi, analog input 6 connects to 2/3rds
* of the battery voltage rather than a temperature sensor) and the

* Orangutan SV-168 (on the SV-168, analog input 6 connects to 1/3rd of
* the battery voltage).

*

* You should see the trimpot voltage change as you turn it, and you can

* get the temperature reading to slowly increase by holding a finger on the
* underside of the Orangutan LV-168's PCB near the center of the board.
* Be careful not to zap the board with electrostatic discharge if you

* try this!

*/

OrangutanLCD lcd;
OrangutanAnalog analog;

void setup() /I run once, when the sketch starts
{

analog.setMode(MODE_10_BIT); // 10-bit analog-to-digital conversions

void loop() /' run over and over again

{
Icd.gotoXY(0,0); /I LCD cursor to home position (upper-left)
Icd.print(analog.toMillivolts(analog.read Trimpot())); // trimpot output in mV
led.print(" mV "); /l added spaces are to overwrite left over chars
lcd.gotoXY(0, 1); /I LCD cursor to start of the second line

/I get temperature in tenths of a degree F
unsigned int temp = analog.readTemperatureF();

Icd.print(temp/10); I/l get the whole number of degrees
led.print(."); /I print the decimal point

Icd.print(temp - (temp/10)*10); // print the tenths digit
Icd.print((char)223); /I print a degree symbol

led.print("F "); /I added spaces are to overwrite left over chars
delay(100); I/l wait for 100 ms (reduces LCD flicker)

5.b. OrangutanBuzzer - High-Level Buzzer Control Library
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Overview

*9:x:3C2€E3 QKIE @2D 4@ ? EHO@ =6 K3® K K@ &E 93pi robot [http:/imww.pololu.com/catalogiproduct/975]
Orangutan SV-168]nttp://www.pololu.com/catalogproduct/1225] 2 ? ®rangutan LV-168 [http://www.pololu.com/catalog/product/

7751 B:GO@EI® AEQFE22I62B82@ @/ C6BFROAGA . FFERRREDAG64. GCB5FOEQ@ F

422 DBEDRY() >6E9R®=2I6?E>66 @B3H09%524<8C AKX Q ?ER@*=66DB5TB?@F 96 >6C

&-# @QFEARRPBPC2E:@:?B\6 C7 @QFED-:@B: >6 G@ G 6 C:7-H® 8 DA Erary will conflict with any
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OrangutanBuzzer Methods
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Usage Examples

*9:P:3C2@ FHDERY (5A R >AR>66 E EDEABF2 2 @28 @ : EBlle > Sketchbook> Examples> Library-
OrangutanBuzzer

1. OrangutanBuzzerExample

6>@?DE@2HBEIE @DEID3C2HyNR() >6E9@@=22D:>A=6=-Q@QBH @:C6 5 ED9@F=5
:>>65:2DER2ESEIEDH6 = @5I5 @42 2 DBEIB @D AEC D 9 3 EHEEE?A 6 AEDH6 =@ 5B 12>A=6
:DDECFABEEBCAW #2259 @ RA&CH2 @ E@aop() 2?E 966 = @H:JFD>EA—2J@ C>22E9824<8C@F?5
2DDF @B @5664FBEF DI 620 FE8BC @?DHO6CHE?BIAEH €EOB@ He@PRBR 2 P DB9 D2 >66497?:BF 6
E@ A=2J >6=@5:6D E92E &Q%#% B%® > HFX@ CO2D 76 ? @ BE % £H@A@D-E:®@ C 6 ?@EG6D

#include <OrangutanLCD.h>
#include <OrangutanPushbuttons.h>
#include <OrangutanBuzzer.h>

/*
* OrangutanBuzzerExample
*
* This example uses the OrangutanBuzzer library to play a series of notes on
* the Orangutan's/3pi's buzzer. It also uses the OrangutanLCD library
* to display the notes its playing, and it uses the OrangutanPushbuttons
* library to allow the user to stop/reset the melody with the top
* pushbutton.
*/
#define MELODY_LENGTH 95

/I These arrays take up a total of 285 bytes of RAM (out of a 1k limit)
unsigned char note[MELODY_LENGTH] =
{

E(5), SILENT_NOTE, E(5), SILENT_NOTE, E(5), SILENT_NOTE, C(5), E(5),
G(5), SILENT_NOTE, G(4), SILENT_NOTE,

C(5), G(4), SILENT_NOTE, E(4), A(4), B(4), B_FLAT(4), A(4), G(4),
E(5), G(5), A(5), F(5), G(5), SILENT_NOTE, E(5), C(5), D(5), B(4),

C(5), G(4), SILENT_NOTE, E(4), A(4), B(4), B_FLAT(4), A(4), G(4),
E(5), G(5), A(5), F(5), G(5), SILENT_NOTE, E(5), C(5), D(5), B(4),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
G_SHARP(4), A(4), C(5), SILENT_NOTE, A(4), C(5), D(5),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
C(6), SILENT_NOTE, C(6), SILENT_NOTE, C(6),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
G_SHARP(4), A(4), C(5), SILENT_NOTE, A(4), C(5), D(5),

SILENT_NOTE, E_FLAT(5), SILENT_NOTE, D(5), C(5)
k

unsigned int duration[MELODY_LENGTH] =
{
100, 25, 125, 125, 125, 125, 125, 250, 250, 250, 250, 250,

375, 125, 250, 375, 250, 250, 125, 250, 167, 167, 167, 250, 125, 125,
125, 250, 125, 125, 375,

375, 125, 250, 375, 250, 250, 125, 250, 167, 167, 167, 250, 125, 125,
125, 250, 125, 125, 375,

250, 125, 125, 125, 250, 125, 125, 125, 125, 125, 125, 125, 125, 125,
250, 125, 125, 125, 250, 125, 125, 200, 50, 100, 25, 500,

250, 125, 125, 125, 250, 125, 125, 125, 125, 125, 125, 125, 125, 125,
250, 250, 125, 375, 500
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OrangutanLCD lcd;
OrangutanPushbuttons buttons;
OrangutanBuzzer buzzer;
unsigned char currentldx;

void setup() /I run once, when the sketch starts
currentldx = 0O;
lcd.print("Music!");

void loop() /I run over and over again
/I if we haven't finished playing the song and
I the buzzer is ready for the next note, play the next note
if (currentldx < MELODY_LENGTH && !buzzer.isPlaying())
{

/I play note at max volume
buzzer.playNote(note[currentldx], duration[currentldx], 15);

/I optional LCD feedback (for fun)

lcd.gotoXY(0, 1); / go to start of the second LCD line
lcd.print((unsigned int)note[currentldx]); // print integer value of current note
led.print(* ); /I overwrite any left over characters
currentldx++;

}

Il Insert some other useful code here...

/l the melody will play normally while the rest of your code executes
/I as long as it executes quickly enough to keep from inserting delays
/I between the notes.

/I For example, let the top user pushbutton function as a stop/reset melody button
if (buttons.isPressed(TOP_BUTTON))
{

buzzer.stopPlaying(); / silence the buzzer
if (currentldx < MELODY_LENGTH)

currentldx = MELODY_LENGTH; /I terminate the melody
else

currentldx = O; /I restart the melody
buttons.waitForRelease(TOP_BUTTON); // wait here for the button to be released

2. OrangutanBuzzerExample2

6>@?DETCREB@FH2FDBEI=D3CDIEURP6EIBBE 2€ €= @53I2J:7 8 4BE 2 (HOSEH = @b:FA=2
2082 E@I®?H EVFFCRACCODBBFICABDEQ XX EICG6QH@ AC @ 8HC:261 6 4 REB@ C>2 =
HO: E®%6=@%J2JEB 9524<8C @Fldy() >6 E9@C: BGXE: COEFC>6 0D G6 C.HRETHR @ A
FDAEDIOSHEEAE2RI/FE8RBO 247 C @ @382>@ EIB:55FOAMNFDI3REERF?6 B=219 6
>2, @B2ER?I245@QHT @F# 2?7EIB@EEQ®E D93 REEBEEBAr 6= @5A2E FC CA3117?8
@C A=2J) 2 D:?8=6 ?@E6 :7 E96 3FKK6C :D 4FCC6?E=J :?24E:G6

#include <OrangutanLCD.h>
#include <OrangutanPushbuttons.h>
#include <OrangutanBuzzer.h>

/*
* OrangutanBuzzerExample2
*

* This example uses the OrangutanBuzzer library to play a series of notes on
* the Orangutan's/3pi's buzzer. It uses the OrangutanPushbuttons
* library to allow the user select which melody plays.
*

* This example demonstrates the use of the OrangutanBuzzer::play() method,
* which plays the specified melody entirely in the background, requiring

* no further action from the user once the method is called. The CPU

* is then free to execute other code while the melody plays.

*

/

OrangutanLCD lcd;
OrangutanPushbuttons buttons;
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OrangutanBuzzer buzzer;

#include <avr/pgmspace.h> // this lets us refer to data in program space (i.e. flash)
/I store this fugue in program space using the PROGMEM macro.
/I Later we will play it directly from program space, bypassing the need to load it
/I all into RAM first.
const char fugue[] PROGMEM =
"I O5 L16 agafaea dac+adaea fa<aa<bact#a dac#adaea f"
"06 dcd<b-d<ad<g d<f+d<gd<ad<b- d<dd<ed<f+d<g d<f+d<gd<ad"
"L8 MS <b-d<b-d MLe-<ge-<g MSc<ac<a ML d<fd<f O5 MS b-gb-g"
"ML >c#e>c#te MS afaf ML gc#gc# MS fdfd ML e<b-e<b-"
"O6 L16ragafaea dac#adaea fa<aa<bac#a dac#adaea faeadaca"
"<b-acadg<b-g egdgcg<b-g <ag<b-gcf<af dfcf<b-f<af"
"<gf<af<b-e<ge c#e<b-e<ae<ge <fe<ge<ad<fd"
"05 e>ee>ef>df>d b->c#b->c#a>df>d e>ee>ef>df>d"
"e>d>c#>db>d>c#b >c#agaegfe f 06 dc#dfdc#<b c#4";

void setup() I/l run once, when the sketch starts

lcd.print("Press a");
lcd.gotoXY(0, 1);
Icd.print("button..");

void loop() /I run over and over again
{

/l wait here for one of the three buttons to be pushed
unsigned char button = buttons.waitForButton(ALL_BUTTONS);
Icd.clear();

if (button == TOP_BUTTON)
buzzer.playFromProgramSpace(fugue);

lcd.print("Fugue!");
lcd.gotoXY(O, 1);
Icd.print("flash ->");

if (button == MIDDLE_BUTTON)

buzzer.play("! V8 cdefgab>cbagfedc");
lcd.print("C Major");

lcd.gotoXY(0, 1);

lcd.print("RAM ->");

}
if (button == BOTTOM_BUTTON)
if (buzzer.isPlaying())

buzzer.stopPlaying();
lcd.print("stopped");

else

buzzer.playNote(A(5), 200, 15);
lcd.print("note A5");

3. OrangutanBuzzerExample3

6>@ ? D EECIED@K 9 =D3 C 2LIRIBF @563 =2) 964KE9 @BPHD6D2>A26E @ 22 56F D65
E@-=-@%66=-05@66A=2IHB.=B=?EDE66D6C *96EIS@5EDH:E4L@52J 456
S5FC:2892H66CE62CECIEX@44FC2B2DIECH696 QEBIC 667 :2PP4CHORE=- @BE@FR9:D
6I12>A=%:776E8RIP?5D 3DEIBHEDR=B2ADEIS@ >>62EDE QREID<6 H4B@ GBEE2:=65
?27T@C>2E: @7

#include <OrangutanLCD.h>
#include <OrangutanLEDs.h>
#include <OrangutanBuzzer.h>

/*
* OrangutanBuzzerExample3
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*

* This example uses the OrangutanBuzzer library to play a series of notes on
* the target's piezo buzzer.
*

* This example demonstrates the use of the OrangutanBuzzer::playMode()
* and OrangutanBuzzer::playCheck() methods, which allow you to select

* whether the melody sequence initiated by OrangutanBuzzer::play() is

* played automatically in the background by the Timerl interrupt, or if

* the play is driven by the playCheck() method in your main loop.

*

* Automatic play mode should be used if your code has a lot of delays
* and is not time critical. In this example, automatic mode is used

* to allow the melody to keep playing while we blink the red user LED.
*

* Play-check mode should be used during parts of your code that are

* time critical. In automatic mode, the Timerl interrupt is very slow

* when it loads the next note, and this can delay the execution of your.

* Using play-check mode allows you to control when the next note is

* loaded so that it doesn't occur in the middle of some time-sensitive

* measurement. In our example we use play-check mode to keep the melody
* going while performing timing measurements using Timer2. After the

* measurements, the maximum time measured is displayed on the LCD.

*

* Immediately below are three #define statements that allow you to alter
* the way this program runs. You should have one of the three lines

* uncommented while commenting out the other two:

*

* |f only WORKING_CORRECTLY is uncommented, the program should run in its
* ideal state, using automatic play mode during the LED-blinking phase

* and using play-check mode during the timing phase. The maximum recorded

* time should be 20, as expected.

* If only ALWAYS_AUTOMATIC is uncommented, the program will use automatic
* play mode during both the LED-blinking phase and the timing phase. Here

* you will see the effect this has on the time measurements (instead of 20,

* you should see a maximum reading of around 27 or 28).

*

* |f only ALWAYS_CHECK is uncommented, the program will be in play-check
* mode during both the LED-blinking phase and the timing phase. Here you

* will see the effect that the LED-blinking delays have on play-check

* mode (the sequence will be very choppy while the LED is blinking, but

* sound normal during the timing phase). The maximum timing reading should
*/be 20, as expected.

/[ ** UNCOMMENT ONE OF THE FOLLOWING PRECOMPILER DIRECTIVES ***

/I (the remaining two should be commented out)

#define WORKING_CORRECTLY // this is the right way to use playMode()

/I#define ALWAYS_AUTOMATIC // playMode() is always PLAY_AUTOMATIC (timing is inaccurate)
/l#define ALWAYS_CHECK /I playMode() is always PLAY_CHECK (delays interrupt the sequence)

OrangutanLEDs leds;
OrangutanBuzzer buzzer;
OrangutanLCD lcd;

#include <avr/pgmspace.h>

const char rhapsody[] PROGMEM = "06 T40 L16 d#<b<f#<d#<f#<bd#f#"
"T80 c#<b-<f#<c#<f#<b-c#8"
"T180 d#b<f#d#f#>bd#f#cHb-<fHcHi#>b-c#8 c>cH<cH#>cH<b>cH<cH#>cHce>cH<cH>cH<b>cH#<c#>cH"
"c>cH<cH>cH<b->cH<cH>cHe>cH<cH>cH<b->cH<c#>cH"
"e>cH<cH>cH>cH<cH>cHe>cH<cH#>CH>cH<cH>CH"
"c>cH<cH>CHft>CH<cH>cHe>c<cH> > et <cit>c#td#bb-bd#bf#d#citb-ab-citb-f#d#";

void setup() /I run once, when the sketch starts

TCCR2A =0; /I configure timer2 to run at 78 kHz
TCCR2B = 0x06; // and overflow when TCNT2 = 256 (~3 ms)
buzzer.playFromProgramSpace(rhapsody);

void loop() /I run over and over again

/I allow the sequence to keep playing automatically through the following delays
#ifndef ALWAYS_CHECK

buzzer.playMode(PLAY_AUTOMATIC);
#else

buzzer.playMode(PLAY_CHECK);
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#endif
Icd.gotoXY(O0, 0);
Icd.print("blink!™);
inti;

{

#ifdef ALWAYS_CHECK
buzzer.playCheck();

#endif
leds.red(HIGH);
delay(500);
leds.red(LOW);
delay(500);

lcd.gotoXY(O, 0);
lcd.print("timing™);
lcd.gotoXY(0, 1);
lcd.print(" "); /I clear bottom LCD line
/I turn off automatic playing so that our time-critical code won't be interrupted by
Il the buzzer's long timerl interrupt. Otherwise, this interrupt could throw off our
/l timing measurements. Instead, we will now use playCheck() to keep the sequence
/I playing in a way that won't throw off our measurements.
#ifndef ALWAYS_AUTOMATIC
buzzer.playMode(PLAY_CHECK);
#endif
unsigned char maxTime = 0;
for (i = 0; 1 < 8000; i++)

TCNT2 =0;
while (TCNT2 < 20) // time for ~250 us

if (TCNT2 > maxTime)
maxTime = TCNT2; // if the elapsed time is greater than the previous max, save it
#ifndef ALWAYS_AUTOMATIC
buzzer.playCheck(); // check if it's time to play the next note and play it if so
#endif

}

lcd.gotoXY/(0, 1);

Icd.print("max=");

Icd.print((unsigned int)maxTime);

led.print(' ); // overwrite any left over characters

5.c.OrangutanLCD - LCD Control Library
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Overview

*9:B:3C2CIOMEIB3: —EHI@ ? EQ@&=49 2 C 24 E 6@ E 93pi robot [http://www.pololu.com/cataloglproduct/

975] Orangutan SV-168http://www.pololu.com/cataloghproduct/1225] 2 ? ®rangutan LV-168 [http://iwww.pololu.com/catalog/
product/775] E>A=6>6HEE2?52T kK AC@OED?E@DEDPB8FDJ) H2:E6R2EB@&G @QE Y6
F??7646DD@B8=2A06DG@E9IGLCE CS5F:2@C2098D@>AC6962CAEBO 2 H@ 7 20C
>F49 4@?ROA@DDDEECOBEB=-GCODFQ@CE6EI@IDVF666@QRBR22@>>6RPFR?66565
S6E9@GEBDI@H FCDP@C2?8FE2?"E@GRXAEIADNDICRLE2==B0F@E9:06>6>F@F6=6E6
%C2?8FE2?" @ D@ 27?5 C6DE@CHOERGEIBSF:3@2CJ H:== 36 C64@>A:=65

*9:P:3C2AB0OD:8E@B. 246 PR2EFIBE FIEBOP@FC S52E2?6EH:. 490927?BOGEEBHB2C64E: @ ?
C68:DPGLPEREFER B 62665 C" 4@>>22B3B6T4H:==>65: 2 EGDIE@BHBDB : DEE® C D
E9GAC6GDERPBEBBM==@H® 52E2?E@F?4R.WFPD93EEEARER 7 5C.@®EIBC2?8FE2”?
2?75 A:

IO @@B6E@? : E:2F@BEC2?8FEZ2R 3 ;B6E @O6==? E:2= KRB QU @THE@ >2HAR2=J
?66565

“XOF9B6EI@EDAD2DIBE2E@MPI Q@ FEGCELECOQ E® 2R ?@DE2® 280 C2?8FE2®3;62E
J@FC D<6EA49
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OrangutanLCD Methods

@>A=5@6 F>67@E2HEI @3 C2CARDA 2B 67 @ F.7?Section5 @ E 9®lolu AVR Library Command
Referencehttp://www.pololu.com/docs/0J18]
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Usage Examples

*9:D:3C2@ >HDERH® 2>AB 66 E £DEIE4F2 2 @ 238 @ : E @le > Sketchbook> Examples> Library-
OrangutanLCD $ @ E® 2 [@H 9@ E¥68C 292:6602 > AB 6 6 E £DGID B 9'6 D@=62Dx®96D®@ C
>@C6 %C2?8FE2?" FD286 612>A=6D

1. OrangutanLCDExample
6>@?DEC2E6D D9:7E:?8 E96 4@?E6?ED @7 E96 5:DA=2J 3J >@G:?8 E96 H@C

#include <OrangutanLCD.h>

/*
* OrangutanLCDExample
*
* This example uses the OrangutanLCD library to write "Hello"
* on the LCD and then move it around the display area.
*

OrangutanLCD lcd;

void setup() /I run once, when the sketch starts

}

void loop() /I run over and over again
Icd.print("Hello"); /I display "Hello" at (0, 0), a.k.a. upper-left
delay(200);

/I shift the display right every 200ms three times
Icd.scroll(LCD_RIGHT, 3, 200);

Icd.clear(); /I clear the LCD

lcd.gotoXY(3, 1); /I go to the fourth character of the second LCD line
lcd.print("Hello"); /I display "Hello" at (3, 1), a.k.a. lower-right
delay(200);

/I shift the display left every 200ms three times
Icd.scroll(LCD_LEFT, 3, 200);
Icd.clear(); /I clear the LCD

}

1. OrangutanLCDExample2
6>@?DEAEXANSBEDA=2AFRDE@2C2BTD *96/@==-@PHLEBC@HDI2>A@FFDE @ >
492C24E6CD FD:?8 E96> E@ 5:DA=2J 2 32C 8C2A9 @7 D6?D@C C625:?8D 27!

#include <OrangutanPushbuttons.h>
#include <OrangutanLCD.h>
#include <stdlib.h> /I used for its "random" and "srandom" functions

/*
* OrangutanLCDExample2
*

* This example uses the OrangutanLCD library to display custom characters
* on the LCD. Simply push a any user pushbutton to display a new,
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* randomly chosen, custom mood character.
*

OrangutanLCD lcd;

/l define some custom "mood" characters
#include <avr/pgmspace.h> // this lets us refer to data in program space (i.e. flash)
const char happy[] PROGMEM = {
0b00000, //the 5 bits that make up the top row of the 5x8 character
0b01010,
0b01010,
0b01010,
0b00000,
0b10001,
0b01110,
0b00000

j#

const char sad[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
0b01110,
0b10001,
0b00000

I

const char indifferent[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
0b00000,
0b01110,
0b00000

j#

const char surprised[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b00000,
0b01110,
0b10001,
0b10001,
0b01110

j#

const char mocking[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
Ob11111,
0b00101,
0b00010

h

char prevMood = 5;

void setup() /I run once, when the sketch starts
{

Icd.loadCustomCharacter(happy, 0);

Icd.loadCustomCharacter(sad, 1);

Icd.loadCustomCharacter(indifferent, 2);
Icd.loadCustomCharacter(surprised, 3);
Icd.loadCustomCharacter(mocking, 4);

Icd.clear(); /I must be called before we can use the custom chars
led.print("mood: ?");

/[ initialize the random number generator based on how long we hold the button the first time
OrangutanPushbuttons::waitForPress(ALL_BUTTONS);
long seed = 0;
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while(OrangutanPushbuttons::isPressed(ALL_BUTTONS))

seed++;
srandom(seed); /I the same as: randomSeed((unsigned int)seed);
void loop() /I run over and over again
{
lcd.gotoXY(6, 0); /I move cursor to the correct position
/I ensure we get a new mood that differs from the previous
char mood,;
do
mood = random()%5; /I the same as: mood = random(5);

} while (mood == prevMood);
prevMood = mood,;

lcd.print(mood); // print a random mood character

/I wait for any button to be pressed
OrangutanPushbuttons::waitForButton(ALL_BUTTONS);

5.d. OrangutanLEDs - LED Control Library
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Overview

*9:B:3C2€J@ @E@2D 4@ ?EQ® = D@ E 3@ robot [nhttp://www.pololu.com/catalogiproduct/975] Orangutan
SV-168]http://www.pololu.com/catalogfproduct/1225] Orangutan LV-168 [hitp:/iwww.pololu.com/cataloghroduct/775] 2 ? Baby
Orangutan B [http://iwww.pololu.com/catalogfproduct/1216] *96 A:% C2?8F,E2? 2?% C2?8FE2?92CGEHED 6 C
D2C65 @EOPQEE@ZEZR28C66? QEIB@ASBHEEIBHC2?8)FE2?2275, E96 D
2COEOB@AS@®FEI9& H:EP9G6S Q@EIFQEEQ@ZEEISBC66? @QEIB@CABIEEIGAEQ6
D2COEIOTQEP@@BEO%S H:EDP9E6S5 @E9G:83HD62Q@ @REIB@EBR@EIBC6E6? @ ?
E966 7E6 QEBICA@F8 TP EACH E9Q2E=@@REO@ Q@ =5b@ @CHR2C2'==-BE @IBCDAS@FE 9 6
SO2EOOEREBDSCE66? @EIA2?EIBC2?8FB@2B:7?B92 BAdE9'6 D@H: =@ 7&&2?E=1J
7=:4<6C H967?6G6C JOQFC"AC@86223NABZR@BHESX? 92D'2 D:?8=6 C65 FD6C

/IO @ @B6b@?:. E:2X@QBEC 2?8 FE2@3 ;B4 @06==7 E:2=KABCO @TFHE@® >2H4@2 =]
?66565
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OrangutanLEDs Methods

@>A=5@6 F>67@E2HEI @3 C2CARDA 2B 67 @ F.7?Section6 @ I 9®lolu AVR Library Command
Referencehttp://www.pololu.com/docs/0J18]
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Usage Examples

*9:B:3C2Q@>HEDED?612>ABS6EAVEF2 2 @ 338 @ : E&le > Sketchbook> Examples> Library-
OrangutanLEDs

1. OrangutanLEDExample

—E6C?3EGKDE6B?BC66?D @EIBC2?8PE2? %WC2?8FE2? @A C@3@MWEFR9:D
ACQB@ESR3INC2?3FEDEM. @?B8BI9CG6HBDEC 3=:BFEQF22@? ?DBEEGC?2E®: ?

& C5FR@ :TVOQR2?E@6E9B64 @ ?53=:?J)@F@& 9:D@ 7/RECBEEA=RHGCC6?E =:>:E:
C6D:DE@C

#include <OrangutanLEDs.h>

/*
* OrangutanLEDExample
*
* This sketch uses the OrangutanLEDs library to control the red and green
* LEDs on the Orangutan SV-168, LV-168, or 3pi. It will also work to control the

* red LED on the Baby Orangutan B (which lacks a second, green LED).
*/

OrangutanLEDs leds;

void setup() I/l run once, when the sketch starts
{
}
void loop() /I run over and over again
{
leds.red(HIGH); // red LED on
delay(1000); // waits for a second
leds.red(LOW); /l red LED off
delay(1000); /I waits for a second
/I the following segment will not work on the Baby Orangutan
leds.green(HIGH); /l green LED on
delay(500); /I waits for 0.5 seconds
leds.green(LOW); /I green LED off
delay(500); /I waits for 0.5 seconds

}

5.e.OrangutanMotors - Motor Control Library
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Overview

*9:3:3CA3CIGMEIBI: = EHA@ ? EF@®@ ESACC G @EDIPpi robot [http:/mww.pololu.com/catalogiproduct/975]
Orangutan SV-168[http://iwww.pololu.com/catalogfproduct/1225] Orangutan LV-168 [http://www.pololu.com/catalogfroduct/775]

2 ? Baby Orangutan B [http://iwww.pololu.com/cataloghproduct/1216] B2 44 @ >AEDIBHD : EDB@ FZC 5 HR-G6
@FEARHIE>>6T.BD6C2?5:>6CD @is library will conflict with any other libraries that rely on or
reconfigure Timer0 or Timer2 +?7 @ CEFPREGFIB@GC: CQ@ CHETED: >6C/T @ED: ==D?5H6=2]
7F?4E:@?D 3FE E9:D =:3C2CJ 6?23=6D 2 *:>6C :?E6CCFAE E92E C6DE@C6D

/IO @@B6b@ : E:2F@QKEC2?8FE2 @R BAFKIDO6==? . E: 2= KRECQ@ @T-H® >2 HA@RZ==J
?66565

=OF9%6E9 @EkDAE2DABE2E@IPO @ FECBZCHD EO IR > DE2RZBHLC2?8FE2 @& EHECD
J@FC D<6EA49
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OrangutanMotors Methods

@>A=5@6 F>67@E2HEI @3 C2CARDA 2B 67 @ F.7?Section7 @ E 9®lolu AVR Library Command
Referencehttp://www.pololu.com/docs/0J18]
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Usage Examples

*9:D:3C2@ >HDERH® 2>AB 66 E £DEIE4F2 2 @ 238 @ : E @le > Sketchbook> Examples> Library-
OrangutanMotors

1. OrangutanMotorExample
6>@7?DEC@EEODR6@ EBIC.ESBC . > AEG?E 2D $®OHEINB6S 7@665328<b12>AH6
56D:8?65 E@ H@C< @? E96 A: C@Q3@E %C2?8FE27? ), %C2?8FE2? "

NS

#include <OrangutanLEDs.h>
#include <OrangutanAnalog.h>
#include <OrangutanMotors.h>

/*
* OrangutanMotorExample
*

* This example uses the OrangutanMotors library to drive

* motors in response to the position of user timmer potentiometer

* and blinks the red user LED at a rate determined by the trimmer

* potentiometer position. It uses the OrangutanAnalog library to measure
* the trimpot position, and it uses the OrangutanLEDs library to provide

* limited feedback with the red and green user LEDs.

*

/

OrangutanAnalog analog;
OrangutanLEDs leds;
OrangutanMotors motors;
unsigned long prevMillis = 0;

void setup() /I run once, when the sketch starts
{

}

void loop() /I run over and over again

{

/I note that the following line could also be accomplished with:
[/l int pot = analogRead(7);
int pot = analog.readTrimpot(); // determine the trimpot position

/ turn pot reading into number between -256 and 256
int motorSpeed = (512 - pot) / 2;
motors.setSpeeds(motorSpeed, motorSpeed);

/I the following code blinks the red user LED at a rate that's approximately
Il inversely proportional to the position of the user trim pot
if (millis() - prevMillis >= pot)

prevMillis = millis() + 100;
leds.red(HIGH); // turn red LED on

}
delay(100);
leds.red(LOW); /I turn red LED off

2. OrangutanMotorExample2

6>@7?DEL@EE DRG0 ERCESBC : >ACELE 6 ? E : IFEEHFHDOED'E 7 @@ @ 966 6 5 3 DARE
H:== @?=J 7F==J H@C< @? E96 %C2?8FE27? ), %C2?8FE2? " 2?5 A: C

#include <OrangutanLEDs.h>
#include <OrangutanAnalog.h>
#include <OrangutanMotors.h>
#include <OrangutanLCD.h>

/*
* OrangutanMotorExample2
*

* This example uses the OrangutanMotors and OrangutanLCD libraries to
* drive motors in response to the position of user trimmer potentiometer
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* and to display the potentiometer position and desired motor speed
*on the LCD. It uses the OrangutanAnalog library to measure the
* trimpot position, and it uses the OrangutanLEDs library to provide
*/Iimited feedback with the red and green user LEDs.

*

OrangutanLCD lcd;
OrangutanMotors motors;
OrangutanAnalog analog;
OrangutanLEDs leds;

void setup() I/l run once, when the sketch starts
{

}

void loop() /I run over and over again

{

/I note that the following line could also be accomplished with:
/l int pot = analogRead(7);
int pot = analog.readTrimpot(); // determine the trimpot position

// avoid clearing the LCD to reduce flicker

lcd.gotoXY(0, 0);

lcd.print("pot=");

Icd.print(pot); /I print the trim pot position (0 - 1023)
led.print(" "); /I overwrite any left over digits

int motorSpeed = (512 - pot) / 2;

lcd.gotoXY(0, 1);

lcd.print("spd=");

Icd.print(motorSpeed); /I print the resulting motor speed (-255 - 256)
led.print(" ");

motors.setSpeeds(motorSpeed, motorSpeed); // set speeds of motors 1 and 2

/I all LEDs off
leds.red(LOW);
leds.green(LOW);
/ turn green LED on when motors are spinning forward
if (motorSpeed > 0)
leds.green(HIGH);
/l turn red LED on when motors are spinning in reverse
if (motorSpeed < 0)
leds.red(HIGH);
delay(100);

5.f. OrangutanPushbuttons - Pushbutton Interface Library
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Overview

*9:B3:3C2€EQ@BPE@2D::2E6CH2E®B9E 9 CFeB AC D 9 3 F BEH@3IPDrobot [hitp:/Avww.pololu.com/catalog/
product/975] Orangutan SV-168][http://iwww.pololu.com/catalog/iproduct/1225] 27?5 Orangutan
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OrangutanPushbuttons Methods
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Usage Examples

*9:B:3C2Q@>HEDED?612>ABS6EAVEF2 2 @ 338 @ : E&le > Sketchbook> Examples> Library-
OrangutanPushbuttons

1. OrangutanPushbuttonExample
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#include <OrangutanLCD.h>
#include <OrangutanPushbuttons.h>

/*
* OrangutanPushbuttonExample
*
* This example uses the OrangutanPushbuttons library to detect user input from the

* pushbuttons, and it uses the OrangutanLCD library to display feedback on the LCD.
*/

OrangutanPushbuttons buttons;
OrangutanLCD lcd;

void setup() /I run once, when the sketch starts
|

void loop() /I run over and over again

{ Icd.clear();

Icd.print(*Waiting");

I/l wait for either the top or bottom buttons to be pressed
/I store the value of the pressed button in the variable 'button'
unsigned char button = buttons.waitForPress(TOP_BUTTON | BOTTOM_BUTTON);
Icd.clear();
if (button == TOP_BUTTON) // display the button that was pressed
lcd.print("top down");
else
Icd.print("bot down");
buttons.waitForRelease(button); // wait for that button to be released
Icd.clear();
Icd.print(‘released");  // display that the button was released
delay(1000);

}

5.9.Pololu3pi - Sensor Library for the 3pi Robot
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Overview
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robot [http://www.pololu.com/cataloghroduct/975] $@ EB92: @ C5B@ D& 9:D:3C Z6u must also include
PololuQTRSensors.hin your sketch /@ F D9@F=5 92G6 D@>6E9:?8 =:<6 E96 7T@==@H:?8 2

#include <Pololu3pi.h> // gives access to sensor interface functions
#include <PololuQTRSensors.h> // used by Pololu3pi.h

#include <OrangutanMotors.h> // gives access to motor control functions
#include <OrangutanBuzzer.h> // gives access to buzzer control functions
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Pololu3pi Methods
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Usage Examples
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