LAMPIRAN 1
DATA SHEET SERVO GWS S677

$666/5677/S04

VWV GWE.COMm, W

SERVG HPECIFICATIONS WWWLGWSUS.COMm
IGHT i
ITEM SiZE S A8 B
mer-in SPESD | SORGUE LSPEED|  TORGUE
g 0Z  FiT57 | vaom | oon | weed | kyen | oum
SEGHFET/STD 0zs |1gon] 250 oz | 2200 acs
1424 | 502 :
SE66/2B8 022 11040 | 141 | 043 | 1z00] 167

SEEENZBBMG | 430, 10y 61 | 1800 | 635 | 022 18,00 | 250 | 0as {2200 | 208

o e B

seeenpope | 20K 1#8x243 019 |1850 | 257 | oas |2280] 312
: 1604 | 5.66

SGENXFIZES | 045 11500 | 208 | 043 | 1200 250

S677-ZBBMG 180.0 8.35 047 | 21 268 {01451 26501 368

Sp4ss } 2ex2eoroiz ] q00 | a8s | 025 {100 | 139 | 020 {1300 ) 81

* QWS servos zre designed compatible with RC
systems manuiactured by Futaba, JR, Hiteg,
Airtronics {Sanwa), Multiplex and any syst using 1500 U8 neutral,
»tinen instaling e servo with the provied hardware,
insert the scraws through grommets (and eyelets) and tighten
the screws unill the grommels are slightly crushed for best shao<
absorption. Do not over-tighten the screws.
= All GWS serves are warranted against defects in material and
Warkmanship., This warranty does not apply to any products wiich
have been improperly installed, bandied, abused, damaged in crash, nor been
repaired or altered by unauthorized agenices. If any service is
raquired, cansult with the madel shop where you originally purctased
the products.
« Specifications sre subject to'changa without notice.
= Please suppor your LOCAL HOBBY SHOP far your demands, cunvenience,
newest tip, morz technical, information ete.
Ta see the lateut technical information about the product, pleass visit
our web site of GWS: www.gws.com.iw

Contact: for atier service please contact
In USA: servicef@gwsus.com
In China : china@gws.com.tw.

g
Others: servicecigws.com.tw

e S e
i.,, o ok ﬁ%“:?& Manufattiired by Grand
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DATA SHEET ATMEGA 8535

Features
* High-performance, Low-power AVR" 8-bil Microconlroller
* Advanced RISC Architecture
— 130 Powerful Instruciions — Most Single Clock Cyde Execution
— 32 x 8 General Purpose Werling Registers
— Fully Stalic Operation
— Upte 16 8PS Throughpet ot 168t
— Op-chip 2-tycle Fuliphsr
* Honvolatite Progran and Data Memoties
= BK Byles of in-System Seff-Programmable Fiash
Enchwance: 16000 Write/Erase Cycles
~ Optional Boot Code Seclion with Independent Lock Bits
I~System Programming by On-chip Boot Progran:
Trre Fead-While-Wiite Gpesation

— 517 Byles EEPROHM

£ + TO0.000 Write/En Cycles
- 512 Bytes intamal SHAK
- Prog g Lock for Sof Secmily

— Two 8-bit ThmerfCotmiers with Separate Prescalers and Compare fodes
—~ Ope 16-bit Tamer/Counter with Sepaate Prescaler. Compace Mods, sl Caplure
Mode

— Heal Time Counter with Separate Oscilintor
— Four PWH Channels
= f-channel, 10-bit ADC
B Smgle-ended Channels
7 Difarential Channels lor TOFP Package Only
2 iffevential Chammels #ith Frogramwabde Gain al tx, 10x of 260x for TRFP
Package Ouly
— Byte-oriented Two-wite Sevial Interface
— Programmable Serial USART

- Progy Timer with Sep On-chip Osclilator

- P Recet and P Brown-out Delection
= Infemal Calibrated RC Oscillator
~ External and internal Intermept Sowrces

= Six Sleep Modes: idle. ADC Hoise 17 P . Py i . Standby

and Extended Startby
* FO and Packages
~— 32 Programmable Y0 Lines
- 40-pin PDIP, 44dead FOFP. 44-lead PLCC, and 34-pad QFNAILF
= Operaling Voltages
~ 27 - 5.5V bor ATmega8E35L
— 4.5 - 5.5V for Aimeqags3s
* Spead Grades
- ©- B 8Hz fovr ATmegal5Sast
— 0- 16 MHz for ATmegaisas

AIMEL

T -

s-bit AVR
Microcontroiler
with 8K Bytes
In-System
Programmable

i Flash

ATmega8h35s
ATmegas535L

ZEPAER 1T
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DATA SHEET CMPS03

CMPSO03 - Robot Compass Module

This compass module has been speafically desipned for use m robots as an aid to
pavigaton The zim was to produce 2 umaque mumber to reprasent the direction the
robot 1= facing. The compass wses the Plohps EMZS] mapnetic field sensor,
which 15 senziive enough to detect the Earths magnete field The cutput from twao
of them mounted at 1izht angles to each other 15 used to compute the doection of
the honzontz! component of the Earths magnetic fisld We have examples of
unng the Compass module with a wide range of popular controllers.

Commections to the compass module

Pty 8 - MW Ground
Fir & - Mo Cannes
Fin T - S00G0 H:
Pin k- Cahbraa
Pin & - Mo Conned
Find - B

FinZ - =ha
FinZ-SCL

Find - +5¢

The compass module requires 3 3v power supply at a normomal 15md
There are two wavs of gethng the beanng from the module. A PWM signal s
avallable on pm 4, or an I2C interface 15 provided on pms 2.3

The PWH siznal 15 = pulse width modulzted signal with the posittve width of the
pulse representing the angle. The pulse width vanes from ImS (0% ) to 36.99m5
(359597 ) — in other words 10005 with a +1mS offset. The signal zoes low for
£5mS betwesn pulses. so the cvele fime 15 65mS = the pulse nndth - 12, S6ms-
102ms=. The pulse 15 generated by 2 16 bat tuoeer m the processor gnang a 1unS
resolufion, however T would not recommend measunng this to anvthing batter
than 017 [10uS). Make swre you comnect the DT pins, SCL and SDA. to the v
supply if vou are usms the FWA as there are no pull-up resistors on these pins.



Pin 2.3 ave an I2C interface and can be used to get 3 duwect readout of the bearmg .
If the I2C mterface 15 not nsed then these pins should be pulled high (to +5viwa a
couple of resistors. Arcund 47k 15 ok, the values are not at all enihcal

Compass uses aolohess 000 Wiie T he regiser nunbar e
S Frepmaaia]
BE 4 4 @ o0 o0 @m0 o0 YL AT e R Etﬁ..hﬂ

_:-l' EF [AE[as[ 2T [e[at o ack (DY [OG[OS[04] 03 [02[00 [O0 jacH L
o

12C commumication protocol with the compass module 15 the same as popular
eeprom's such as the 24004, Fust send a start bat, the module address (03O0
with the readwrite bit lowr, then the register mumber vou wash to read. Thas 15
followed by a repeated start and the module address agaim with the read write bef
hagh (03IC1). You now read one or two bytes for St or 16bit registers
respectively. 16bit registers are read high byte first The compass has a 16 byte
amay of regsters, some of wiech double up as 16 bit registers as followrs:

| Rezister | Function |
0 'Software Revision Mumber
1 [Compass Bearing as abyte, 1. D-235 for a full circle
o Compass Beanng as a word, 1e. 0-3509 fmafn]l-c_in:k__ represening
| 23 15 359.9 degrees.
45 [Internal Test - Sensorl difference signal - 16 bit sizned word |
6,7 [Internal Test - Sensor? difference siznal - 16 bit sizned word
8.9 [Tnternal Test - Calibration value 1 - 16 bit signed word
1011 [Tnternal Tact - Calibration value 2 - 16 bit sipned word
12 [Urmsed - Read 2= Zaro i
13 Umused - Read 2= Zero
14 |Umsed - Read 2= Undefined
15 w Command - Write 255 to perform calibranon step. See

Register ) 15 the Software revision number (8 at the me of wniting). Register 115
the beaning converted to 3 0-253 value. This mav be ezsier for some applications
than (-360 which requures two bytes. For those who require better resclution
registers 2 and 3 (hagh byte first) are a 16 bit unsigned imteger in the range 0-35399.
This represents 0-359.9%. Ragisters 4 to 11 are mtemal test regrsters and 12,13 are
unused Register 14 15 undefined. Don't read them if vou don't want them - vou'll
Just waste vour I2C bandwidth. Register 13 15 used to cahbrate the compass. Fall
calibration mformetion 15 here.



The I2C mierfzce does not have any pull-up resistors on the board. these shonld
be provided elsewhere, most probably with the bus master. They are required on
both the SCL and 5DA hnes, but only once for the whele bus, not on each
module I suggesta value of 1k 1if vou are soing to be workmz up to 400K Hz and
1E2 or even 1k if vou are gomp up to 1MHz. The compass 15 designed to work at
up to the standard clock speed (SCL} of 100EHz, however the clock spesd can be
rzised to IMHZ providing the following precaution 15 taken;

At speeds above around 150K Hz the CPU camnot respond fast enough to read the
12C data. Therefore 3 small delay of 50uS should be inzerted aither a1de of writing
the remster address. Mo delavs are requred anywhere elze 1 the sequence. By
doing this, T have tested the conpass module up to 1 3MHz SCT. clock speed.
These 15 an example driver bere using the HITECH PICC commier for the
PIC16F877. Mote that the above 1= of no concern if vou are naing popular
embedded languaze processors such as the O0P:ic. The compass module aborays
operztes a5 a slave, itz never a bus master,

Pin 7 15 an mput pan selectmg erther 50Hz (low) or 60Hz {hugh) operaton. I added
this opfion affer noficing a pitter of around 1.5° m the output. The cause was the
50Hz mains field m ooy workshop. By convertimg m synchromsm with the mains
frequency this was reduced to avound (.27 . An internal conversion 15 done every
40mS (30Hz) or every 33 3mS (60Hz). The pin has zn on-beard pull-up can be
left unconnected for 60Hz operation. There 15 no synchromsm between the P
ot 12C outputs and the comversion. Thev both retnieve the most recent miernal
reading, which 15 contimmously converted, whether if 1= used or not.

Pin 6 15 used to calibrate the compass. The calibrate mput (pin 6) has an on-board
pull-up resistor and can be left unconmected after calimanon. Cabibration iz
identical to the CAMPS0]1 RevT procedure, Full calibraton mfrmation is here.

Pins 5 and 8 are Mo Connect. Actually pin 8 15 the processor reset ine and has an
on-board pull-up resistor. It is there so that we can presvany the processor chip
after placement on the PCE.
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LISTING PROGRAM

*********************************************/

#include <mega8535.h>
#include <delay.h>

/I Alphanumeric LCD Module functions
#asm

.equ__lcd port=0x15 ;PORTC
#endasm
#include <lcd.h>

// 12C Bus functions

#asm
.equ__i2¢ port=0x12 ;PORTD
.equ __sda bit=2
.equ __scl bit=3

#endasm

#include <i2c.h>

// Declare your global variables here
#define centerKiri 1500
#define centerKanan 1500

#define servoStop 0
#define servoMaju 1
#define servoMundur 2

#define servoKiriDDR DDRD.4
#define servoKiri PORTD.4
#define servoKananDDR DDRD.5
#define servoKanan  PORTD.5

#define servoSensorDDR DDRB.4
#define servoSensor PORTB.4
#define servoLenganDDR DDRD.6
#define servoLengan PORTD.6



#define servoCapitDDR DDRD.7
#define servoCapit PORTD.7

#define uvTronDDR DDRC.3
#define uvTronPORT PORTC.3
#define uvTronPIN PINC.3

#define usound pulse ddr 4 DDRA.4
#define usound pulse out 4 PORTA.4
#define usound pulse in 4  PINA4

#define usound pulse ddr 2 DDRA.5
#define usound pulse out 2 PORTA.S
#define usound pulse in 2 PINA.S

#define usound pulse ddr 3 DDRA.6
#define usound pulse out 3  PORTA.6
#define usound pulse in 3 PINA.6

#define usound pulse ddr 1 DDRA.2
#define usound pulse out 1 PORTA.2
#define usound pulse in 1 PINA.2

#define usound pulse ddr 7 DDRA.1
#define usound pulse out 7 PORTA.1
#define usound pulse in 7  PINA.1

#define usound pulse ddr 6 DDRA.O
#define usound pulse out 6 PORTA.0
#define usound pulse in 6  PINA.O

#define usound pulse ddr 5 DDRA.3
#define usound pulse out 5 PORTA.3
#define usound pulse in 5 PINA.3

#define kipas PORTB.5
#define kipasDDR DDRB.5

#define bendera PORTB.6
#define benderaDDR DDRB.6



#define photol PINB.2
#define photolPORT = PORTB.2
#define photol DDR DDRB.2

#define photo2 PINB.3
#define photo2PORT = PORTB.3
#define photo2DDR DDRB.3

#define linel PINB.O
#define line1PORT PORTB.0
#define line1DDR DDRB.0

#define line2 PINB.1
#define line2PORT PORTB.1
#define line2DDR DDRB.1

#define buzzerDDR DDRB.7
#define buzzer PORTB.7

#define pwmKecilKi 10
#define pwmKecilKa 10

#define micPin PINA.7
#define minPORT PORTA.7
#define micDDR DDRA.7

#define tol2 150

unsigned int periodeH1,periodeH2,periode;

unsigned
usDepanl,usDepan2,usKanan1,usKanan2,usKiril,usKiri2,usBlk;
unsigned int sudut;

unsigned char VSensi[8];

unsigned char VAmb;

int kor,atas,bawah, kiri,kanan;
//unsigned int konfRuang,posisiStart;
//unsigned char adaApi,adaBayi;
/funsigned char lilinLantai2 = 255;
//lunsigned char posisiBayi = 255;

int



// Timer 1 overflow interrupt service routine
interrupt [TIM1_OVF] void timerl _ovf isr(void)
{

// Place your code here

TCNT1H=periode/256;

TCNT1L=periode%?256;

PORTD.4 = [;
PORTD.5 = I;
b

// Timer 1 output compare A interrupt service routine
interrupt [TIM1_COMPA] void timerl compa_isr(void)

{

// Place your code here
PORTD.4 =0;

i

// Timer 1 output compare B interrupt service routine
interrupt [TIM1_COMPB] void timerl compb _isr(void)

{

// Place your code here
PORTD.5 =0;

H

void motorKiri(unsigned char arah,unsigned int speed) {
unsigned int kecepatan;

if (speed>100) speed=100;

if (arah==servoMaju) {
kecepatan = centerKiri + (speed * 9);
periodeH1 = periode + kecepatan/2;

else if (arah==servoMundur) {
kecepatan = centerKiri - (speed * 9);
periodeH1 = periode + kecepatan/2;

H

else {



periodeH1 = periode + centerKiri/2;

}
OCRIA = periodeH]1;
}

void motorKanan(unsigned char arah,unsigned int speed) {
unsigned int kecepatan;

if (speed>100) speed=100;

if (arah==servoMaju) {
kecepatan = centerKanan - (speed * 9);
periodeH2 = periode + kecepatan/2;

H

else if (arah==servoMundur) {
kecepatan = centerKanan + (speed * 9);
periodeH2 = periode + kecepatan/2;

H
else {

periodeH2 = periode + centerKanan/2;
H

OCRI1B = periodeH2;
H

void initMotor(void) {
periode = 65535 - 15000/2;
periodeH1 = periode + centerKiri/2;
periodeH2 = periode + centerKanan/2;

// Timer/Counter 1 initialization
/I Clock source: System Clock

/I Clock value: 500.000 kHz

// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 1 Overflow Interrupt: On
/[ ITnput Capture Interrupt: Off

/I Compare A Match Interrupt: On
// Compare B Match Interrupt: On
TCCR1A=0x00;



TCCR1B=0x02;
TCNT1 = periode;

OCRIA = periodeH]1;
OCRI1B = periodeH?2;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x1C;
H

void initTimer(void) {

// Timer/Counter 1 initialization

// Clock source: System Clock

// Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OCI1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCRI1B=0x00;

/I ' Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;

}

void initlO(void) {

usound pulse ddr 1=0;
usound pulse out 1=1;

usound pulse ddr 2 =0;
usound pulse out 2=1;

usound pulse ddr 3=0;
usound pulse out 3=1;



usound pulse ddr 4 =0;
usound pulse out 4 =1;

usound pulse ddr 5=0;
usound pulse out 5=1;

usound pulse ddr 6 =0;
usound pulse out 6 =1;

usound pulse ddr 7=0;
usound pulse out 7=1;

servoKiriDDR =1;

servoKiri =0;
servoKananDDR = 1;
servoKanan =0;

servoSensorDDR = 1;
servoSensor =0;

servoLenganDDR = 1;
servoLengan = 0;

servoCapitDDR = 1;
servoCapit = 0;

uvTronDDR =0;
uvTronPORT =1;

photolPORT  =1;
photolDDR =0;
photo2PORT  =1;
photo2DDR =0;
linePORT =1;
line1DDR =0;

line2PORT =1;
line2DDR =0;



)

kipas =0;
kipasDDR =1;

bendera =0;
benderaDDR =1;

buzzerDDR =1;
buzzer =0;

minPORT = 1;
micDDR = 0;

int bacaKompas(void) {

}

int dataKompas;

i2¢_start(); delay us(10);
i2¢_write(0xC0); delay us(10);
i2¢c_write(0x02); delay us(10);
i2¢_start(); delay us(10);
i2c_write(0xC1); delay us(10);

dataKompas=256*i2c_read(l); delay us(10);
dataKompas+=i2c_read(0); delay us(10);
i2¢c_stop();

return dataKompas;

void belokKeSudut(int sudutTujuan) {

int sudutskrg,errorl,tol,pwm;
int kp,kd,ki,errorLama,dError,sError,counter;
char countKoreksi;

led_gotoxy(0,1);
led_putsf("Belok ke sudut ");

kp =2;
kd =0;
ki=0;

errorLama = 0;
dError = 0;



sError = 0;
counter = 0;

countKoreksi = 1;

tol=30;

if (sudutTujuan>3599) sudutTujuan=sudutTujuan-3599;
if (sudutTujuan<0) sudutTujuan=3599+sudutTujuan;

cek sudut:
delay ms(10);
sudutskrg=bacaKompas();
errorl = sudutskrg-sudutTujuan;

if (error1>1800)

{
error1=-(3600-error1);

H
else if (errorl <-1800)

{

errorl=error1+3600;

}

if ((error1>tol) || (errorl<-tol)) {
dError = errorLama - errorl ;

if (dError<tol) counter++;
if (counter>1) {sError++;counter=0;}

errorLama = errorl;
pwm = (kp * (error1/30)) + (kd * dError/30);

if (pwm>0) {
pwm = pwm + (ki * sError);
if (pwm<5) pwm=5;
if (pwm>60) pwm=50;
goto putarKeKiri;

h

else {



pwm = - pwm;

pwm = pwm + (ki * sError);
if (pwm<5) pwm=5;

if (pwm>60) pwm=60;
goto putarKeKanan;

}

else {
goto keluarl;

}

putarKeKanan:

motorKiri(servoMaju,pwm);
motorKanan(servoMundur,pwm);
goto cek sudut;

putarKeKiri:

motorKiri(servoMundur,pwm);
motorKanan(servoMaju,pwm);
goto cek sudut;

keluarl:
motorKiri(servoStop,100);
motorKanan(servoStop,100);

delay_ms(100);

sudutskrg=bacaKompas();
error|=sudutTujuan-sudutskrg;

if (error1>1800) {
error1=-(3600-errorl);

else if (errorl <-1800) {
errorl=error1+3600;

}



if (countKoreksi) {
countKoreksi--;
if ((error1>tol)||(error1<-tol)) {goto cek sudut;}

}

motorKiri(servoStop,100);
motorKanan(servoStop,100);

i

void beep(unsigned char kali) {
unsigned char i;

for (i=0;i<kali;i++) {
delay ms(100);
buzzer = 1,
delay _ms(100);
buzzer = 0;

}

void cekKompas(void) {
unsigned int sudutStart;
while (1) {

sudutStart=bacaKompas();

led_gotoxy(0,1);

led_putsf("sudut =");
led_putchar(sudutStart/1000%10 + 0x30);
led_putchar(sudutStart/100 %10 + 0x30);
led_putchar(sudutStart/10%10 + 0x30);
led_putchar(sudutStart%10 + 0x30);

//putchar(13);
delay _ms(500);



unsigned int read usound depanl()

{

unsigned int  US,timeout;
TIFR |= 0x40;
usound pulse ddr 1 =1; //set SIG pin as output

usound pulse out 1 =0; //
delay us(50); // send start pulse
usound pulse out 1 =1; //

usound pulse ddr 1 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound pulse in 1) && (timeout>0)) { // wait for return pulse

timeout--;

i

TCCR2=0x06; // start timer (timer period = 64uS)

while ((lusound pulse in 1) && !(TIFR & 0x40) && (TCNT2<255)
); // timing the return pulse

TCCR2=0x00; // stop timer

US =TCNT2; // save timer value to variable US
return US;

/*

unsigned int  US,timeout;

TIFR |= 0x40;

usound pulse ddr 1 =1; //set SIG pin as output
usound pulse out 1 =0; //

delay us(50); // send start pulse

usound pulse out 1 =1; //

usound pulse ddr 1 =0; //set SIG pin as input

TCNT2=0;



);

}

timeout = 30000;
while ((usound pulse in 1) && (timeout>0)) { // wait for return pulse
timeout--;

}

TCCR2=0x06; // start timer (timer period = 64uS)

while ((lusound pulse in 1) && !(TIFR & 0x40) && (TCNT2<255)
// timing the return pulse

TCCR2=0x00; // stop timer

US =TCNT2; // save timer value to variable US
//US = US*10/64; // convert to milimeters
return US;

*/

unsigned int read usound depan2()

{

);

unsigned int  US timeout;
TIFR |= 0x40;
usound pulse ddr 2 =1; //set SIG pin as output

usound pulse out 2 =0; //
delay us(50); // send start pulse
usound pulse out 2 =1; //

usound pulse ddr 2 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound pulse in 2) && (timeout>0)) { // wait for return pulse
timeout--;

TCCR2=0x06; // start timer (timer period = 64uS)

while ((lusound pulse in 2) && !(TIFR & 0x40) && (TCNT2<255)
// timing the return pulse

TCCR2=0x00; // stop timer

US =TCNT2; // save timer value to variable US



return US;

}

unsigned int read usound kananl()

{

unsigned int  US,timeout;
TIFR |= 0x40;
usound pulse ddr 3 =1; //setSIG pin as output

usound pulse out 3 =0; //
delay us(50); // send start pulse
usound pulse out 3 =1; //

usound pulse ddr 3 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound pulse in 3) && (timeout>0)) { // wait for return pulse
timeout--;

}

TCCR2=0x06; // start timer (timer period = 64uS)
while (('usound pulse in 3) && !(TIFR & 0x40) && (TCNT2<255)
); // timing the return pulse

TCCR2=0x00; // stop timer
US =TCNT2; // save timer value to variable US
return US;

H
unsigned int read usound kanan2()
{

unsigned int  US,timeout;

TIFR |= 0x40;

usound_pulse ddr 4 =1; //set SIG pin as output



usound pulse out 4 =0; //
delay us(50); // send start pulse
usound pulse out 4 =1; //

usound pulse ddr 4 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound pulse in 4) && (timeout>0)) { // wait for return pulse

timeout--;

}

TCCR2=0x06; // start timer (timer period = 64uS)

while (('usound pulse in 4) && !(TIFR & 0x40) && (TCNT2<255));
// timing the return pulse

TCCR2=0x00; // stop timer
US =TCNT2; // save timer value to variable US
return US;

)

unsigned int read usound_belakang()

{

unsigned int  US timeout;
TIFR |= 0x40;
usound_pulse ddr 5 =1; //set SIG pin as output

usound_pulse out 5 =0; //
delay us(50); // send start pulse
usound pulse out 5 =1; //

usound pulse ddr 5 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound_pulse in_5) && (timeout>0)) { // wait for return pulse
timeout--;

TCCR2=0x06; // start timer (timer period = 64uS)



while (('usound pulse in 5) && I(TIFR & 0x40) &&
(TCNT2<255)); //timing the return pulse

TCCR2=0x00; // stop timer
US =TCNT2; // save timer value to variable US
return US;

ik

unsigned int read usound Kkiri2()

{

unsigned int  US timeout;
TIFR |= 0x40;
usound pulse ddr 6 =1; //set SIG pin as output

usound pulse out 6 =0; //
delay us(50); // send start pulse
usound pulse out 6 =1; //

usound pulse ddr 6 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound_pulse _in_6) && (timeout>0)) { // wait for return pulse
timeout--;

j

TCCR2=0x06; // start timer (timer period = 64uS)
while (('usound pulse in 6) && I(TIFR & 0x40) &&
(TCNT2<255)); // timing the return pulse

TCCR2=0x00; // stop timer
US =TCNT2; // save timer value to variable US
return US;

H

unsigned int read usound kiril()

{

unsigned int  US,timeout;



TIFR |= 0x40;
usound pulse ddr 7 =1; //set SIG pin as output

usound pulse out 7 =0; //
delay us(50); // send start pulse
usound pulse out 7 =1; //

usound pulse ddr 7 =0; //set SIG pin as input

TCNT2=0;

timeout = 30000;

while ((usound pulse in 7) && (timeout>0)) { // wait for return pulse
timeout--;

}

TCCR2=0x06; // start timer (timer period = 64uS)
while (('usound pulse in 7) && I(TIFR & 0x40) &&
(TCNT2<255)); // timing the return pulse

TCCR2=0x00; // stop timer
US =TCNT2; // save timer value to variable US
return US;

void cekUS(void) {
unsigned int sudutStart;

while (1) {

usDepanl =read usound depanl();
usDepan2 = read_usound depan2();
usKananl = read usound kananl();
usKanan2 = read_usound kanan2();
usBlk = read_usound_belakang();
usKiri2 = read usound kiri2();
usKiril =read usound kiril();

sudutStart=bacaKompas();



led gotoxy(0,0);

led putchar(usDepan1/100 %10 + 0x30);
led putchar(usDepan1/10%10 + 0x30);
led putchar(usDepan1%10 + 0x30);

led putchar('");

lcd putchar(usDepan2/100 %10 + 0x30);
led_putchar(usDepan2/10%10 + 0x30);
led_putchar(usDepan29%10 + 0x30);

led_putchar('');
led_putchar(usKanan1/100 %10 + 0x30);
led_putchar(usKanan1/10%10 + 0x30);
led_putchar(usKanan1%10 + 0x30);

led putchar('");
lcd_putchar(usKanan2/100 %10 + 0x30);
led_putchar(usKanan2/10%10 + 0x30);
led_putchar(usKanan2%10 + 0x30);

led_gotoxy(0,1);
led_putchar(usBlk/100 %10 + 0x30);
led_putchar(usBlk/10%10 + 0x30);
lcd_putchar(usB1lk%10 + 0x30);

lcd_putchar('");
led_putchar(usKiri2/100 %10 + 0x30);
led_putchar(usKiri2/10%10 + 0x30);
led_putchar(usKiri2%10 + 0x30);

led_putchar('');
led_putchar(usKiril/100 %10 + 0x30);
led_putchar(usKiril/10%10 + 0x30);
led_putchar(usKiril%10 + 0x30);

led_putchar('");
lcd_putchar(sudutStart/1000 %10 + 0x30);
led_putchar(sudutStart/100 %10 + 0x30);
led_putchar(sudutStart/10%10 + 0x30);
led_putchar(sudutStart%10 + 0x30);



}

//putchar(13);
delay ms(50); }

void gerakSensor(unsigned int sudut, char pulsa)

{

}

unsigned int n;
char i;

initTimer();

n= (sudut * 40/9) + 200;
//n=1150;

i=0;

while (i<pulsa) {

servoSensor = 1;
//delay_us(1500);

TIFR |= 0x04;

TCNT1 = 65535 -n;
TCCR1B=0x02;

while (!I(TIFR & 0x04)) {}
TCCR1B=0x00;
servoSensor = 0;

TIFR |= 0x04;

//delay _ms(10);

TCNT1 = 65535 - 15000/2;
TCCRIB = 0x02;

while (!(TIFR & 0x04)) {}
TCCRI1B=0x00;

TIFR |= 0x04;
I++;

i

initMotor();

void wallKananSampaiKiril Dekat(void) {
int pwml,pwm?2,tol;
int error;

loop wallKananSampaiKiril Dekat:
tol = 20;



motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay ms(50);
usKananl = read usound kananl()*10;
usKiril =read usound kiril()*10;

error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {
if (error>0) {

//koreksi = error*20;
pwml = 3;//pwmKecilKi ;

pwm?2 = 100;
}
else {

//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

i
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
j

} while ((usKiri1>300));
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motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay ms(200);

usKiril =read usound kiril()*10;
initMotor();

if (usKiri1>300) goto loop wallKananSampaiKiril Dekat;

}

void wallKananSampaiKanan2Jauh(void) {
int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKananl =read usound kananl()*10;
usKanan2 = read_usound kanan2()*10;

error = 180 - usKananl1;
if ((error>tol) || (error<-tol)) {
if (error>0) {

//koreksi = error*20;
pwml = 3;//pwmKecilKi ;

pwm?2 = 100;
}
else {

//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;

/l KANAN BELAKANG
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if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwml1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usKanan2<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKananSampaiKanan1Jauh(void) {
int pwml,pwm2,tol;
int error;

led_gotoxy(0,1);
led putsf("WallKa Ka 1 jauh");

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKananl = read_usound kananl()*10;

error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {
if (error>0) {
//koreksi = error*20;

pwml = 3;//pwmKecilKi ;
pwm?2 = 100;

/I KANAN DEPAN
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}

else {

//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm?2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwm1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

}+ while ((usKanan1<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

i

void wallKananSampaiKiri2Jauh(void) {
int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKananl =read usound kananl()*10;
usKiri2 =read_usound kiri2()*10;
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error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {
if (error>0) {

//koreksi = error*20;
pwml = 3;//pwmKecilKi ;

pwm2 = 100;
b
else {

/Ikoreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
b

} while ((usKiri2<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKananSampaiKiril2Jauh(void) {
int pwml,pwm?2,tol;

_24 -



int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKananl =read usound kananl()*10;
usKiril =read usound kiril()*10;
usKiri2 =read_usound kiri2()*10;

error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml =3;
pwm?2 = 100;
}
else {

/Ikoreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml1);
motorKanan(servoMaju,pwm?2);

§
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H
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} while ((usKiri1<400 || usKiri2<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void wallKananSampaiDepanDekat(void) {
int pwml,pwm2,tol;
int error;

loop wallKananSampaiDepanDekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

led_gotoxy(0,0);
led_putsf(" ";

do {
delay_ms(50);
usDepanl =read usound depanl()*10;
usKananl =read usound kananl()*10;

lcd_gotoxy(0,0);
lcd_putchar(usDepan1/1000 %10 + 0x30);
led putchar(usDepan1/100 %10 + 0x30);
led putchar(usDepan1/10%10 + 0x30);
led putchar(usDepanl%10 + 0x30);

led_gotoxy(5,0);
lcd_putchar(usKanan1/1000 %10 + 0x30);
lcd_putchar(usKanan1/100 %10 + 0x30);
lcd_putchar(usKanan1/10%10 + 0x30);
lcd_putchar(usKanan1%10 + 0x30);

/lusDepan2 = read _usound depan2()*10;
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error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {
if (error>0) {

//koreksi = error*20;
pwml = 3;//pwmKecilKi ;

pwm2 = 100;
b
else {

/Ikoreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usDepan1>200)); //&& (usDepan2>100));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay ms(200);

usDepanl =read usound depanl()*10;

initMotor();

if ((usDepan1>240)) goto loop wallKananSampaiDepanDekat;
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}

void wallKananTunda(unsigned int tunda) {
int pwm1,pwm?2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

led_gotoxy(0,0);
led putsf(" ");

do {
delay_ms(50);
usKananl =read usound kananl()*10;

lcd_gotoxy(0,0);
led_putchar(usDepan1/1000 %10 + 0x30);
led_putchar(usDepan1/100 %10 + 0x30);
led_putchar(usDepan1/10%10 + 0x30);
led_putchar(usDepanl%10 + 0x30);

lcd_gotoxy(5,0);
lcd_putchar(usKanan1/1000 %10 + 0x30);
lcd_putchar(usKanan1/100 %10 + 0x30);
lcd_putchar(usKanan1/10%10 + 0x30);
lcd_putchar(usKanan1%10 + 0x30);

/lusDepan2 = read_usound depan2()*10;
error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {
if (error>0) {
//koreksi = error*20;

pwml = 3;//pwmKecilKi ;
pwm?2 = 100;



i

else {

//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

}

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

}

tunda--;
} while (tunda>1); //&& (usDepan2>100));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void wallKananGaris() {

int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);

motorKanan(servoMaju,100);

led_gotoxy(0,0);
led putsf(" ");

do {
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delay ms(50);
usKananl =read usound kananl()*10;

led_gotoxy(0,0);
lcd_putchar(usDepan1/1000 %10 + 0x30);
led putchar(usDepan1/100 %10 + 0x30);
lcd_putchar(usDepan1/10%10 + 0x30);
lcd_putchar(usDepan1%10 + 0x30);

led_gotoxy(5,0);
lcd_putchar(usKanan1/1000 %10 + 0x30);
lcd_putchar(usKanan1/100 %10 + 0x30);
lcd_putchar(usKanan1/10%10 + 0x30);
lcd_putchar(usKanan1%10 + 0x30);

/lusDepan2 = read_usound depan2()*10;
error = 180 - usKananl;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;
pwml = 3;//pwmKecilKi ;
pwm2 = 100;
§
else {
//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;
|

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

-30-



else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while ((line1==0) && (line1==0)); //&& (usDepan2>100));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

;

void wallKananSampaiKiril2Dekat(void) {
int pwm1,pwm2,tol;
int error;

loop_wallKananSampaiKiril2Dekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKananl = read usound kananl()*10;
usKiril = read usound kiril()*10;
usKiri2 = read usound kiril()*10;

error = 180 - usKananl;

if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;
pwml = 3;//pwmKecilKi ;
pwm?2 = 100;
i
else {
//koreksi = (-error)*20;
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pwml = 100;
pwm2 = 5;

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while ((usKiri1>300) || (usKiri2>300) );

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKiril =read usound kiril()*10;

usKiri2 = read_usound kiril()*10;

initMotor();

if ((usKiri1>300) I (usKiri2>300)) goto
loop wallKananSampaiKiril2Dekat;

i

void wallKananSampaiDepanDekatLilin(void) {
int pwml,pwm?2,tol;
int error;

-32-



loop wallKananSampaiDepanDekatLilin:
tol = 40;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

led_gotoxy(0,0);
led putsf(" ");

do {
delay_ms(50);
usKananl =read usound kananl()*10;

usDepanl = read usound_depan2()*10;

led_gotoxy(0,0);
lcd_putchar(usDepan1/1000 %10 + 0x30);
lcd_putchar(usDepan1/100 %10 + 0x30);
led_putchar(usDepan1/10%10 + 0x30);
led_putchar(usDepanl%10 + 0x30);

led_gotoxy(5,0);
lcd_putchar(usKanan1/1000 %10 + 0x30);
lcd_putchar(usKanan1/100 %10 + 0x30);
lcd_putchar(usKanan1/10%10 + 0x30);
lcd_putchar(usKanan1%10 + 0x30);

/lusDepan2 = read_usound depan2()*10;
error = 200 - usKananl;

if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;
pwml = 3;//pwmKecilKi ;
pwm2 = 100;
i
else {
//koreksi = (-error)*20;



pwml = 100;
pwm2 = 5;

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while ((usDepan1>310)); //&& (usDepan2>100));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usDepanl = read_usound depan2()*10;

initMotor();

if ((usDepan1>310)) goto loop wallKananSampaiDepanDekatLilin;

}

void wallKananSampaiDepanDekatKursi(void) {
int pwml,pwm?2,tol;
int error;

loop_wallKananSampaiDepanDekatKursi:
tol = 20;



motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

led_gotoxy(0,0);
led putsf(" ");

do {
delay_ms(50);
usKananl =read usound kananl()*10;

usDepanl =read usound depan2()*10;

led_gotoxy(0,0);
lcd_putchar(usDepan1/1000 %10 + 0x30);
lcd_putchar(usDepan1/100 %10 + 0x30);
lcd_putchar(usDepan1/10%10 + 0x30);
lcd_putchar(usDepanl1%10 + 0x30);

led_gotoxy(5,0);
lcd_putchar(usKanan1/1000 %10 + 0x30);
lcd_putchar(usKanan1/100 %10 + 0x30);
lcd_putchar(usKanan1/10%10 + 0x30);
led_putchar(usKanan1%10 + 0x30);

/lusDepan2 = read_usound depan2()*10;
error = 160 - usKananl;

if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;
pwml = 3;//pwmKecilKi ;
pwm?2 = 100;
H
else {
//koreksi = (-error)*20;
pwml = 100;
pwm2 = 5;



if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

§
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usDepan1>400)); //&& (usDepan2>100));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usDepanl = read usound depan2()*10;

initMotor();

if ((usDepan1>400)) goto loop wallKananSampaiDepanDekatKursi;

void wallKiriSampaiKanan2Jauh(void) {
int pwm1,pwm2,tol;
int error;

tol = 20;

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
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do {
delay ms(50);
usKiril =read usound kiril()*10;
usKanan2 = read usound kanan2()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml = 3;
pwm?2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwm1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usKanan2<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);
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}

void wallKiriSampaiKiri2Dekat(void) {
int pwm1,pwm?2,tol;
int error;

loop_ wallKiriSampaiKiri2Dekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read usound kiril()*10;
usKiri2 = read usound kiri2()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml =3;
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

}

else {
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motorKanan(servoMaju,100);
motorKiri(servoMaju,100);

} while ((usKiri2>300));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKiri2 =read usound kiri2()*10;

initMotor();

if ((usKiri2>300)) goto loop wallKiriSampaiKiri2Dekat;

}

void wallKiriSampaiKirilJauh(void) {
int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read_usound kiril()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;
pwml = 100;
pwm2 = 5;
b

else {



//koreksi = (-error)*20;
pwml =3;
pwm?2 = 100;
}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while ((usKiri1<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKiriSampaiKiri2Jauh(void) {
int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay ms(50);
usKiril =read usound kiril()*10;
usKiri2 =read_usound kiri2()*10;



error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
/lkoreksi = error*20;

pwml = 100;
pwm2 = 5;

b

else {

/Ikoreksi = (-error)*20;

pwml =3
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?);

§
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usKiri2<400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKiriSampaiKiril2Jauh(void) {
int pwml,pwm?2,tol;
int error;
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tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read usound kiril()*10;
usKiri2 =read_usound kiri2()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml =3
pwm?2 = 100;

f

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H
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}+ while (usKiri1<400 || usKiri2<400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKiriSampaiKanan1Dekat(void) {
int pwml,pwm?2,tol;
int error;

loop_wallKiriSampaiKanan1Dekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read_usound kiril()*10;
usKananl =read usound kananl()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml =3;
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;
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motorKiri(servoMaju,pwml1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usKanan1>300));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKananl = read usound kananl()*10;

initMotor();

if ((usKanan1>300)) goto loop wallKiriSampaiKanan1Dekat;

i

void wallKiriSampaiKanan2Dekat(void) {
int pwm1,pwm2,tol;
int error;

loop_wallKiriSampaiKanan2Dekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read usound kiril()*10;
usKanan2 = read_usound kanan2()*10;

error = 180 - usKiril;
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if ((error>tol) || (error<-tol)) {

if (error>0) {
/Ikoreksi = error*20;

pwml = 100;
pwm2 = 5;

b

else {

//koreksi = (-error)*20;

pwml =3 ;
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usKanan2>400));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay ms(200);

usKanan2 =read usound kanan2()*10;

initMotor();

if ((usKanan2>400)) goto loop wallKiriSampaiKanan2Dekat;
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void wallKiriSampaiKanan12Dekat(void) {
int pwm1,pwm2,tol;

int error;

loop wallKiriSampaiKananl2Dekat:

tol = 20;

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {

delay _ms(50);

usKiril = read usound kiril()*10;
usKananl =read usound kananl()*10;
usKanan2 = read usound kanan2()*10;

error = 180 - usKiril;

if ((error>tol) || (error<-tol)) {

}

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

¥

else {

//koreksi = (-error)*20;

pwml =3;
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

else {
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motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while ((usKanan1>300) || (usKanan2>300) );

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKananl = read_usound kananl()*10;

usKanan2 = read_usound kanan2()*10;

initMotor();

if ((usKanan1>300) | (usKanan2>300))
loop_wallKiriSampaiKanan12Dekat;

}

void wallKiriSampaiDepanDekat(void) {
int pwml,pwm2,tol;
int error;

loop wallKiriSampaiDepanDekat:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(25);
usKiril =read_usound kiril()*10;
delay_ms(25);
usDepanl = read_usound depanl()*10;
/lusDepan2 = read_usound_depan2()*10;

error = 200 - usKiril;

goto
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if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

b

else {

/lkoreksi = (-error)*20;

pwml =3 ;
pwm2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwml);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
b

} while ((usDepan1>240));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usDepanl =read usound depanl()*10;
initMotor();
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if ((usDepan1>240)) goto loop wallKiriSampaiDepanDekat;

}

void wallKiriTunda(unsigned int tunda) {
int pwml1,pwm2,tol;
int error;
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
do {

delay_ms(50);
usKiril =read usound kiril()*10;

/lusDepan2 = read_usound depan2()*10;
error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml =3;
pwm?2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;
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motorKiri(servoMaju,pwml1);
motorKanan(servoMaju,pwm?2);

H

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

}

tunda--;
}+ while ((tunda>1));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void wallKiriSampaiDepanDekatLilinKiri(void) {
int pwml,pwm2,tol;
int error;

tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiril =read_usound kiril()*10;
usDepanl = read_usound depanl()*10;
usDepan2 = read_usound_depan2()*10;

error = 180 - usKiril;
if ((error>tol) || (error<-tol)) {
if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;
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}

else {
//koreksi = (-error)*20;
pwml =3;
pwm?2 = 100;
}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm?2>100) pwm2=100;
if (pwm?2<0) pwm?2=0;

motorKiri(servoMaju,pwm1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while (usDepan1>180 || usDepan1>180 );

motorKiri(servoStop,100);
motorKanan(servoStop,100);

i

void wallKiriSampaiDepanDekatLilin(void) {
int pwml,pwm2,tol;
int error;

loop_wallKiriSampaiDepanDekatLilin:
tol = 20;
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {

delay ms(50);
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usKiril =read usound kiril()*10;
usDepanl =read usound depan2()*10;

/lusDepan2 = read_usound depan2()*10;
error = 220 - usKiril;
if ((error>tol) || (error<-tol)) {

if (error>0) {
//koreksi = error*20;

pwml = 100;
pwm2 = 5;

}

else {

//koreksi = (-error)*20;

pwml =3 ;
pwm?2 = 100;

}

if (pwm1>100) pwm1=100;
if (pwm1<0) pwm1=0;
if (pwm2>100) pwm2=100;
if (pwm2<0) pwm2=0;

motorKiri(servoMaju,pwml1);
motorKanan(servoMaju,pwm?2);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usDepan1>310));

motorKiri(servoStop,100);
motorKanan(servoStop,100);
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initTimer();

delay ms(200);

usDepanl =read usound depan2()*10;

initMotor();

if ((usDepan1>310)) goto loop wallKiriSampaiDepanDekatLilin;

i
/1 END OF WALL FOLLOWING

void majuKompasTunda(unsigned int tunda) {
int sudutTujuan,sudutSkrg,error,tol;

led_gotoxy(0,1);
led putsf("mjKompas Tunda ");

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(100);

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);

else if (error <-1800)
{

error=error+3600;
H

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

else if (error>tol) {
motorKiri(servoMaju,100);
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motorKanan(servoMaju,40);

}

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

}

tunda--;
} while (tunda>1);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void mundurKompasTunda(unsigned int tunda) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMundur, 100);
motorKanan(servoMundur,100);

do {
delay_ms(100);

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);

else if (error <-1800)
{

error=error+3600;

j

if (error<-tol) {
motorKiri(servoMundur,100);
motorKanan(servoMundur,40);
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else if (error>tol) {
motorKiri(servoMundur,40);
motorKanan(servoMundur,100);

}

else {
motorKiri(servoMundur,100);
motorKanan(servoMundur,100);

}

tunda--;
} while (tunda>1);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void majuKompasSampaiKirilDekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;
sudutTujuan = bacaKompas();
loop majuKompasSampaiKiril Dekat:

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(100);

usKiril =read_usound kiril()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)

error=-(3600-error);

}
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else if (error <-1800)
{

error=error+3600;
H

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

}

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

}
}+ while (usKiri1>400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKiril = read usound kiril()*10;

initMotor();

if ((usKiri1>400)) goto loop majuKompasSampaiKirilDekat;
i

void majuKompasSampaiKanan1Dekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;
sudutTujuan = bacaKompas();
loop_majuKompasSampaiKanan1Dekat:

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);



do {
delay ms(100);
usKananl = read usound kananl()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);

H
else if (error <-1800)

{

error=error+3600;
!
J

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

§
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while (usKanan1>400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay ms(200);

usKananl = read usound kananl()*10;

initMotor();

if ((usKanan1>400)) goto loop majuKompasSampaiKanan1Dekat;



void majuKompasSampaiKananl2Dekat(void) {
int sudutTujuan,sudutSkrg,error,tol;
tol = 20;
sudutTujuan = bacaKompas();

loop_majuKompasSampaiKanan12Dekat:

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(100);
usKananl = read usound kanan1()*10;
usKanan2 = read usound kanan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{
error=-(3600-error);
h
else if (error <-1800)
{

error=error+3600;

H

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

f

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);



}+ while (usKanan1>400 || usKanan2>400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay ms(200);

usKananl =read usound kananl()*10;

usKanan2 = read usound kanan2()*10;

initMotor();

if ((usKanan1>400 I usKanan2>400))
loop_majuKompasSampaiKanan12Dekat;

}

void majuKompasSampaiDepanDekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

led_gotoxy(0,1);
led_putsf("mjKompas Dpn_Dkt");

loop_majuKompasSampaiDepanDekat:
tol = 20;
sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
/lusDepanl = read_usound depanl()*10;
delay_ms(25);
usDepan2 = read_usound depan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
error=-(3600-error);

else if (error <-1800)
{

goto
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i

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMaju,10);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,10);

H

else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

-

}+ while (usDepan2>240); //&& usDepan2>100);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usDepan2 = read usound depan2()*10;

initMotor();

if ((usDepan2>240)) goto loop _majuKompasSampaiDepanDekat;

void majuKompasSampaiDepanDekatBayi(void) {

int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
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usDepanl =read usound depanl()*10;
usDepan2 = read usound depan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{
error=-(3600-error);
H
else if (error <-1800)

{

error=error+3600;
!
s

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

h
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while ((usDepan1>280) && (usDepan2>280));

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void majuKompasSampaiDepanDekatLilin(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;



sudutTujuan = bacaKompas();
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);

do {
delay ms(50);
usDepanl =read usound depanl()*10;
usDepan2 = read usound depan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{
error=-(3600-error);
H
else if (error <-1800)

{

error=error+3600;
H

if (error<-tol) {
motorKiri(servoMaju,30);
motorKanan(servoMaju,80);

H

else if (error>tol) {
motorKiri(servoMaju,80);
motorKanan(servoMaju,30);

H
else {
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);
j

} while ((usDepan1>220) && (usDepan2>220));

motorKiri(servoStop,100);
motorKanan(servoStop,100);



void majuKompasSampaiDepanDekatLilinKanan(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);

do {
delay _ms(50);
usDepanl = read usound depanl()*10;
usDepan2 = read_usound depan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{
error=-(3600-error);
H
else if (error <-1800)
{

error=error+3600;

H

if (error<-tol) {
motorKiri(servoMaju,30);
motorKanan(servoMaju,80);

else if (error>tol) {
motorKiri(servoMaju,80);
motorKanan(servoMaju,30);

H

else {
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);



}+ while (usDepan2>300);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void majuKompasSampaiDepanDekatLilinKiri(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);

do {
delay_ms(50);
usDepanl =read usound depanl()*10;
usDepan2 = read_usound depan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);

else if (error <-1800)
{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMaju,30);
motorKanan(servoMaju,80);

else if (error>tol) {
motorKiri(servoMaju,80);
motorKanan(servoMaju,30);



}

else {
motorKiri(servoMaju,80);
motorKanan(servoMaju,80);

} while (usDepan1>300);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void mundurKompasSampaiKanan1Jauh(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

delay _ms(50);
usKananl = read usound kananl()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);

else if (error <-1800)
{

error=error+3600;

i

if (error<-tol) {
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motorKiri(servoMundur,100);
motorKanan(servoMundur,40);

else if (error>tol) {
motorKiri(servoMundur,40);
motorKanan(servoMundur,100);

H
else {
motorKiri(servoMundur, 100);
motorKanan(servoMundur,100);
H

} while (usKanan1<360);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

)

void mundurKompasSampaiBelakangDekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMundur,100);
motorKanan(servoMundur,100);

do {
delay_ms(50);
usBlk = read _usound belakang()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
error=-(3600-error);

else if (error <-1800)
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{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMundur,100);
motorKanan(servoMundur,40);

H

else if (error>tol) {
motorKiri(servoMundur,40);
motorKanan(servoMundur,100);

f
else {
motorKiri(servoMundur,100);
motorKanan(servoMundur,100);
H

} while (usB1k>280);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void mundurKompasSampaiKirilJauh(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMundur, 100);
motorKanan(servoMundur,100);

do {
delay ms(50);
usKiril =read usound kiril()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;
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if (error>1800)
error=-(3600-error);

else if (error <-1800)
{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMundur, 100);

motorKanan(servoMundur,40);

}

else if (error>tol) {
motorKiri(servoMundur,40);
motorKanan(servoMundur,100);

H
else {
motorKiri(servoMundur, 100);
motorKanan(servoMundur,100);
H

} while (usKiri1<400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

}

void majuKompasSampaiKiri2Jauh(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {

- 68 -



delay ms(50);
usKiri2 =read usound kiri2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{
error=-(3600-error);
H
else if (error <-1800)

{

error=error+3600;
!
s

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

h
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while (usKiri2<400);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

void majuKompasSampaiKanan2Jauh(void) {
int sudutTujuan,sudutSkrg,error,tol;

led_gotoxy(0,1);



led putsf("mjKompas Ka 2 jh");

tol = 20;

sudutTujuan = bacaKompas();
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKanan2 =read usound kanan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);
v
s
else if (error <-1800)

{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

H
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while (usKanan2<420);

motorKiri(servoStop,100);
motorKanan(servoStop,100);



void majuKompasSampaiKiri2Dekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;
sudutTujuan = bacaKompas();

loop_majuKompasSampaiKiri2Dekat:

motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);
usKiri2 = read_usound kiri2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
{

error=-(3600-error);
H
else if (error <-1800)

{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

i

else {



motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

} while (usKiri2>300);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKiri2 = read usound kiri2()*10;

initMotor();

if ((usKiri2>300)) goto loop majuKompasSampaiKiri2Dekat;

}

void majuKompasSampaiKanan2Dekat(void) {
int sudutTujuan,sudutSkrg,error,tol;

tol = 20;
sudutTujuan = bacaKompas();

loop majuKompasSampaiKanan2Dekat:
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);

do {
delay_ms(50);

usKanan2 = read_usound kanan2()*10;

sudutSkrg = bacaKompas();
error = sudutTujuan - sudutSkrg;

if (error>1800)
error=-(3600-error);

else if (error <-1800)



{

error=error+3600;

}

if (error<-tol) {
motorKiri(servoMaju,40);
motorKanan(servoMaju,100);

H

else if (error>tol) {
motorKiri(servoMaju,100);
motorKanan(servoMaju,40);

§
else {
motorKiri(servoMaju,100);
motorKanan(servoMaju,100);
H

} while (usKanan2>300);

motorKiri(servoStop,100);
motorKanan(servoStop,100);

initTimer();

delay _ms(200);

usKanan2 = read usound kanan2()*10;

initMotor();

if ((usKanan2>300)) goto loop majuKompasSampaiKanan2Dekat;

}

/Ivoid gerakServoCapit(unsigned int periode){
void gerakServoCapit(unsigned int sudut, char pulsa) {

unsigned int n;
char i;

initTimer();

n= (sudut * 40/9) +200;
//n=1150;
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1=0;

while (i<pulsa) {
servoCapit = 1;
//delay us(1500);
TIFR |= 0x04;
TCNTI1 = 65535 -n;
TCCR1B=0x02;
while (!(TIFR & 0x04)) {}
TCCR1B=0x00;
servoCapit = 0;
TIFR |= 0x04;
//delay _ms(10);
TCNT1 = 65535 - 15000/2;
TCCRI1B = 0x02;
while (I(TIFR & 0x04)) {}
TCCR1B=0x00;

TIFR |= 0x04;
i++;

H

initMotor();

/li2¢_start();delay _ms(1); // Start Condition
//i2¢_write(0xE0);delay ms(1); // Tulis ke modul DT-SENSE
/i2¢_write(0x06);delay ms(1);
//i2¢_write(periode/256);delay ms(1);
//i2¢_write(periode%256);delay ms(1);

/li2¢_stop();// Stop Condition

//delay_ms(100);

}

void capitBuka(unsigned char pulsa) {
unsigned char i;

1=0;

while (i<pulsa) {
servoCapit = 1;
delay_us(300);
servoCapit = 0;
delay_ms(10);
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i++;
}

void capitTutup(unsigned char pulsa) {
unsigned char i;

1=0;

while (i<pulsa) {
servoCapit = 1;
delay us(2200);
servoCapit = 0;
delay ms(10);
it

>

}

void gerakServoLengan(unsigned int sudut, char pulsa)
{

unsigned int n;

char i;

initTimer();

n= (sudut * 40/9 ) +200;
//n=1150;
i=0;
while (i<pulsa) {
servoLengan = 1;
//delay_us(1500);
TIFR |= 0x04;
TCNTI1 = 65535 -n;
TCCR1B=0x02;
while (I(TIFR & 0x04)) {}
TCCR1B=0x00;
servoLengan = 0;
TIFR |= 0x04;
//delay_ms(10);
TCNTI1 = 65535 -15000/2;
TCCR1B = 0x02;
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while (!(TIFR & 0x04)) {}
TCCR1B=0x00;

TIFR |= 0x04;

1+t

initMotor();

i
void angkatBoneka() {

unsigned char i;

gerakSensor(120,10);

i=0;

while (i<150) {
servoCapit = 1;
delay us(300);
servoCapit = 0;
servoLengan = 1;
delay us(500);
servoLengan = 0;
delay_ms(10);
i+

>

}

delay_ms(1000);

i=0;

while (i<50) {
servoCapit = 1;
delay_us(1000);
servoCapit = 0,
delay ms(10);
i+

>

}

i=0;

while (i<50) {
servoCapit = 1;
delay us(1000);
servoCapit = 0;
servoLengan = 1,
delay us(1500);



servoLengan = 0;
delay ms(10);
i++;

>

}

i=0;

while (i<50) {
servoCapit = 1;
delay us(700);
servoCapit = 0;
servoLengan = 1;
delay us(2200);
servoLengan = 0;
delay ms(10);
i+t

>

}

void taruhBoneka() {
unsigned char i;

gerakSensor(120,10);

i=0;

while (i<150) {
servoCapit = 1;
delay us(1000);
servoCapit = 0;
servoLengan = 1;
delay us(500);
servoLengan = 0;
delay_ms(10);
i+

>

H

delay ms(1000);
1=0;

while (1<50) {
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servoCapit = 1;
delay us(300);
servoCapit = 0;
delay ms(10);

1+t

>

}

1=0;

while (i<50) {
servoCapit = 1;
delay us(300);
servoCapit = 0;
servoLengan = 1;
delay us(1500);
servoLengan = 0;
delay_ms(10);
1++;

>

}

1=0;

while (i<50) {
servoCapit = 1;
delay_us(300);
servoCapit = 0;
servoLengan = [,
delay us(2200);
servoLengan = 0;
delay_ms(10);
1++;

bl

}

void bacaSuhu() {
i2c_start(); // Start Condition
i2c_write(0xEQ); // Tulis ke modul DT-SENSE
i2c_write(13);
i2c_stop(); // Stop Condition



delay ms(100);

i2¢_start(); // Start Condition
i2c_write(0xEl); // Tulis ke modul DT-SENSE

VSensi[0] =i2¢_read(1);

VSensi[1] =1i2c¢_read(1);
VSensi[2] =i2c_read(l);
VSensi[3] =i2c_read(l);
VSensi[4] =i2c_read(1);
VSensi[5] =i2c_read(l);
VSensi[6] =i2c_read(1);

VSensi[7] = i2¢_read(0);

i2¢c_stop(); // Stop Condition
§
unsigned char soundActivation(void) {

unsigned char hasil,high,ketemu;
int counter,frek,selisih;

initTimer();
ketemu = 0;
frek = 0;
while(ketemu<7) {
counter = 0;
high=1;
TIFR |= 0x04;
TCNT1 = 65535 -50000; // 100 mS
TCCR1B=0x02; /!

while (!(TIFR & 0x04)) {
if (high && PINC.5==0) {
high = 0;
counter++;

}
if (high==0 && PINC.5==1) {high = 1;}

;
TCCR1B=0x00;
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//putchar(counter/10000 %10 +0x30);
//putchar(counter/1000 %10 +0x30);
//putchar(counter/100 %10 +0x30);
//putchar(counter/10 %10 +0x30);
//putchar(counter %10 +0x30);
//putchar(13);

if ((counter>195) && (counter<425)) {
selisih = frek-counter;
if ((selisih<3) && (selisih>-3)) ketemu++;
frek = counter;

}

else {
ketemu = 0;
frek = 0;

H

frek = frek/10;
if (frek==35) {

hasil = 0;

else if (frek==20) {

hasil = 1;

else if (frek==22) {

hasil = 2;

H
else if (frek==24) {
hasil = 3;

H
else if (frek==26) {
hasil = 4;

H
else if (frek==28) {
hasil = 5;

H
else if (frek==30) {
hasil = 6;
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H
else if (frek==32) {
hasil = 7,

H

else if (frek==34) {
hasil = §;

}

else if (frek==36) {
hasil = 9;

}

else if (frek==38) {
hasil = 10;

§

else if (frek==40) {
hasil = 11;

H

else if (frek==42) {
hasil = 12;

H

initMotor();

return hasil;

}

char cariUVApi(unsigned int sudutAwal, unsigned int sudutAkhir) {
unsigned int tunda;
unsigned char adaApi,temp;
initTimer();
gerakSensor(sudutAwal,50);

sudut = sudutAwal;
adaApi =0;
temp =0;
while ((sudut<sudutAkhir) && (adaApi<?)) {
delay ms(1);
tunda = 0;
//while (tunda<1000) {
/I if (uvTronPIN) adaApi++;
// " tundat+;
i
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//if ( temp == adaApi) adaApi=0;
if (adaApi==0) {
sudut = sudut + 3;

gerakSensor(sudut,5);
b
temp = adaApi;
H
initMotor();

return adaApi;

}

char carilRApi(unsigned int sudutAwal, unsigned int sudutAkhir) {
unsigned char adaApi,i;

initTimer();
gerakSensor(sudutAwal,50);

sudut = sudutAwal;

adaApi =0;

while ((sudut<sudutAkhir) && (adaApi<l)) {
bacaSuhu();

for (1=0;1<8;i++) {
//putchar(VSensi[i]/100 %10 + 0x30);
//putchar(VSensi[i]/10 %10 + 0x30);
//putchar(VSensi[i] %10 + 0x30);
//putchar(0x20);
if (VSensi[i]>50) {
/MbacaSuhu();
for (i=0;1<8;i++) {
if (VSensi[i]>50) {
buzzer = 1;
delay ms(200);

buzzer = 0;
adaApi = 1;
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break;

}

H

//putchar(0x0d);
sudut = sudut + 2;
gerakSensor(sudut,5);

}

initMotor();
return adaApi;

char carilRApiSerong(unsigned int sudutAwal, unsigned int sudutAkhir) {
unsigned char adaApi,i;

initTimer();
gerakSensor(sudutAwal,50);

sudut = sudutAwal;
adaApi =0;
while ((sudut<sudutAkhir) && (adaApi<l)) {
bacaSuhu();
for (1=0;1<8;i++) {
//putchar(VSensi[i]/100 %10 + 0x30);
//putchar(VSensi[i]/10 %10 + 0x30);
//putchar(VSensi[i] %10 + 0x30);
//putchar(0x20);
if (VSensi[i]>40) {
//bacaSuhu();
for (1=0;1<8;i++) {

if (VSensi[i]>40) {

buzzer = 1;
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delay ms(200);

buzzer = 0;
adaApi = 1;
break;
H
H
b
H
//putchar(0x0d);

sudut = sudut + 2;
gerakSensor(sudut,5);

}

initMotor();
return adaApi;

char cariPosisiApilR(char batas1, char batas2)
{ unsigned int sudut;
char adaApi=0;

initTimer();

gerakSensor(batas1,20);
sudut = batasl;

while(1)
if (sudut>=Dbatas2) break;
sudut = sudut + 5;

gerakSensor(sudut,10);

if (photol==0 || photo2==0 )

adaApi=1;
break;
}
H
initMotor();

return adaApi;
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void tiupLilin(void) {
initTimer();
kipas = 1;
gerakSensor(0,50);
gerakSensor(90,50);
gerakSensor(150,50);
gerakSensor(90,50);
gerakSensor(0,50);
kipas = 0;

initMotor();

}

void angkatBendera(void) {
//jatuhkan beeper
delay _ms(500);
bendera = 1;
delay _ms(30);
bendera = 0;
delay _ms(500);
bendera = 1;
delay _ms(30);
bendera = 0;
delay ms(500);
bendera = 1;
delay _ms(30);
bendera = 0;

}

void tiupLilinDonk() {

kipas = 1;

gerakSensor(90,20);
gerakSensor(50,20);
gerakSensor(90,20);



gerakSensor(160,20);
gerakSensor(90,20);
gerakSensor(50,20);
gerakSensor(90,20);
gerakSensor(160,20);
kipas = 0;

gerakSensor(210,50);

}

void main(void)

{

// Declare your local variables here+
unsigned char temp,temp1;
unsigned int sudutStart;

initlO();
i2¢_init();
initMotor();

/I Global enable interrupts
#Hasm("sei")

beep(2);

// sudut di WM
atas =410,
bawah = 2597,
kanan = 952;
kiri = 3356;

// sudut di its
atas = 1750;
bawah = 0;
kanan = 2700;
kiri = 1000;

kor =100; // 50
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// LCD module initialization
led_init(16);

led clear();
led_putsf("-- MERCURY --");

motorKiri(servoStop,100);
motorKanan(servoStop,100);

//lcekKompas();
//motorKiri(servoMaju,100);
//motorKanan(servoMaju,100);

/lcekUS();
/Iwhile(1);

//delay _ms(1000);
//capitBuka(50);
//gerakSensor(210,50);

if (micPin) {

beep(1);

HIIHTTTT]] start merah
belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
belokKeSudut(atas);
majuKompasSampaiDepanDekat();
W
//belokKeSudut(kanan);
/IwallKiriSampaiKirilJauh();
belokKeSudut(kanan);
majuKompasSampaiKiri2Jauh();
belokKeSudut(kanan);
majuKompasSampaiKiril Dekat();
//belokKeSudut(kanan);
wallKiriSampaiKirilJauh();
belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
s
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belokKeSudut(atas);
wallKananTunda(20);
belokKeSudut(kiri);

majuKompasSampaiKirilDekat();
wallKiriSampaiDepanDekat();
belokKeSudut(atas);
wallKiriSampaiKirilJauh();
//majuKompasSampaiKiri2Jauh();
belokKeSudut(atas);
majuKompasTunda(5);

belokKeSudut(kiri);
majuKompasSampaiDepanDekat();

belokKeSudut(bawah);
wallKananSampaiDepanDekatLilin();

belokKeSudut(bawah-100);
angkatBoneka();
gerakSensor(210,20);

belokKeSudut(atas);
wallKananSampaiKanan1Jauh();
belokKeSudut(atas);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
belokKeSudut(bawah);
wallKiriSampaiDepanDekat();
belokKeSudut(kiri);
wallKiriSampaiDepanDekat();

belokKeSudut(kiri+200);

tiupLilinDonk();
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belokKeSudut(kanan);
wallKananSampaiDepanDekat();
belokKeSudut(atas);

majuKompasSampaiDepanDekat();
T
//belokKeSudut(kanan);
wallKiriSampaiKirilJauh();
belokKeSudut(kanan);
majuKompasSampaiKiri2Jauh();

NN
belokKeSudut(atas);
majuKompasTunda(10);
belokKeSudut(kiri);
majuKompasSampaiKiril Dekat();
belokKeSudut(kiri);
wallKiriSampaiKirilJauh();

belokKeSudut(kiri);
majuKompasSampaiKiril Dekat();
belokKeSudut(kiri);
wallKiriSampaiKirilJauh();

belokKeSudut(kiri);
majuKompasSampaiKiril Dekat();
belokKeSudut(kiri);
wallKiriSampaiDepanDekat();

W

belokKeSudut(atas);
wallKiriSampaiDepanDekat();
belokKeSudut(kanan);
wallKiriSampaiDepanDekatLilin();

belokKeSudut(kanan-200);
tiupLilinDonk();
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T
belokKeSudut(kiri);
wallKananSampaiDepanDekat();
belokKeSudut(bawah);
wallKananSampaiDepanDekat();
belokKeSudut(kanan);
wallKananSampaiKanan1Jauh();
belokKeSudut(kanan);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(bawah);
majuKompasSampaiDepanDekat();
belokKeSudut(kiri);

majuKompasTunda(4);
taruhBoneka();

W
belokKeSudut(kanan);
wallKananSampaiDepanDekat();
belokKeSudut(atas);
majuKompasSampaiDepanDekat();
belokKeSudut(kanan);
wallKananSampaiKanan1Jauh();
belokKeSudut(kanan);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(bawah);
majuKompasSampaiDepanDekat();
belokKeSudut(kiri);
wallKiriSampaiDepanDekat();

belokKeSudut(kiri+200);
tiupLilinDonk();
belokKeSudut(kanan);
wallKananSampaiDepanDekat();

belokKeSudut(atas);
wallKananSampaiKanan1Jauh();
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belokKeSudut(atas);
majuKompasSampaiKanan1Dekat();
belokKeSudut(atas);
majuKompasTunda(4);
belokKeSudut(kiri);
majuKompasSampaiDepanDekat();
belokKeSudut(atas);
wallKiriSampaiDepanDekat();

belokKeSudut(atas-200);
tiupLilinDonk();

belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
belokKeSudut(atas);
wallKananSampaiKanan1Jauh();
belokKeSudut(bawah);
wallKiriTunda(15);
belokKeSudut(kiri);
majuKompasSampaiDepanDekat();
belokKeSudut(bawah);
wallKananSampaiDepanDekat();

belokKeSudut(bawah+200);
tiupLilinDonk();

while(1);

}

else {

beep(2);

1117111 start bira
belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
belokKeSudut(bawah);
majuKompasSampaiDepanDekat();
I
//belokKeSudut(kanan);
//wallKananSampaiKanan1Jauh();
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belokKeSudut(kanan);
majuKompasSampaiKanan2Jauh();
belokKeSudut(kanan);
majuKompasSampaiKanan1Dekat();
//belokKeSudut(kanan);
wallKananSampaiKanan1Jauh();
belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
TN

belokKeSudut(bawah);
wallKiriTunda(20);
belokKeSudut(kiri);

majuKompasSampaiKanan1Dekat();
wallKananSampaiDepanDekat();
belokKeSudut(bawah);
wallKiriSampaiKirilJauh();
//majuKompasSampaiKiri2Jauh();
belokKeSudut(bawah);
majuKompasTunda(5);

belokKeSudut(kiri);
majuKompasSampaiDepanDekat();

belokKeSudut(atas);
wallKiriSampaiDepanDekatLilin();

belokKeSudut(atas+100);
angkatBoneka();
gerakSensor(210,20);

belokKeSudut(bawah);
wallKananSampaiKanan1Jauh();
belokKeSudut(bawah);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(kanan);
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majuKompasSampaiDepanDekat();
belokKeSudut(atas);
wallKananSampaiDepanDekat();
belokKeSudut(kiri);
wallKananSampaiDepanDekat();

belokKeSudut(kiri-200);

tiupLilinDonk();

belokKeSudut(kanan);
wallKiriSampaiDepanDekat();

I
belokKeSudut(bawah);
majuKompasTunda(10);
belokKeSudut(kiri);
majuKompasSampaiKanan1Dekat();
belokKeSudut(kiri);
wallKiriSampaiKirilJauh();

belokKeSudut(kiri);
majuKompasSampaiKanan1Dekat();
belokKeSudut(kiri);
wallKiriSampaiKirilJauh();

belokKeSudut(kiri);
majuKompasSampaiKananDekat();
belokKeSudut(kiri);
wallKananSampaiDepanDekat();

W

belokKeSudut(bawah);
wallKananSampaiDepanDekat();
belokKeSudut(kanan);
wallKananSampaiDepanDekatLilin();

belokKeSudut(kanan+200);
tiupLilinDonk();

-93 .-



I
belokKeSudut(kiri);
wallKiriSampaiDepanDekat();
belokKeSudut(atas);
wallKiriSampaiDepanDekat();
belokKeSudut(kanan);
wallKiriSampaiKirilJauh();
belokKeSudut(kanan);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(atas);
majuKompasSampaiDepanDekat();
belokKeSudut(kiri);

majuKompasTunda(4);
taruhBoneka();

W
belokKeSudut(kanan);
wallKiriSampaiDepanDekat();
belokKeSudut(bawah);
majuKompasSampaiDepanDekat();
belokKeSudut(kanan);
wallKiriSampaiKirilJauh();
belokKeSudut(kanan);
//majuKompasSampaiKanan2Jauh();
majuKompasTunda(5);
belokKeSudut(atas);
majuKompasSampaiDepanDekat();
belokKeSudut(kiri);
wallKiriSampaiDepanDekat();

belokKeSudut(kiri-200);
tiupLilinDonk();
belokKeSudut(kanan);

wallKiriSampaiDepanDekat();
belokKeSudut(bawah);
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wallKiriSampaiKirilJauh();
belokKeSudut(bawah);
majuKompasSampaiKirilDekat();
belokKeSudut(bawah);
majuKompasTunda(4);
belokKeSudut(kiri);
majuKompasSampaiDepanDekat();
belokKeSudut(bawah);
wallKananSampaiDepanDekat();

belokKeSudut(bawah+200);
tiupLilinDonk();

belokKeSudut(kanan);
majuKompasSampaiDepanDekat();
belokKeSudut(bawah);
wallKiriSampaiKirilJauh();
belokKeSudut(atas);
wallKiriTunda(15);
belokKeSudut(kiri);
majuKompasSampaiDepanDekat();
belokKeSudut(atas);
wallKiriSampaiDepanDekat();

belokKeSudut(atas-200);
tiupLilinDonk();

while(1);
H

while (1)
{

// Place your code here

//delay ms(2000);
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LAMPIRAN 6
FOTO ROBOT

e

Robot Tampak Depan




Robot Tampak Samping



Robot Tampak Sudut Kiri



LAMPIRAN 7
PERATURAN KRCI 2009

Raale Boak of Sxpert famis Sobooon J6E

EONTES ROBOT CERDAS INDONESIA

Divisi Expert Battle

L PENDAHULUAN

EFRCI (Foomtes Fobotr Cerdss Indomesiz) selams imi menerspkan anrzn kouses
menyebabian perandin=an relanf menpadi kirang besim amaktf bezi penonfon. karena
hemys pesarta jurdl dan pengsmat teknolom saja yang dspst memshami apa yang sedsnz
dailakmikan oleh robot keaka bertanding. Sedsnskan pada FFRI (Foures Fobot Indonesia),
mmmmth:mmmmmmmM

MTsdmamrﬂmfbﬂbmikaﬂs&hnggamhh:ﬁbma nmkaruhotmhmnplr
selaln berbenmuk relatif betar dan berponiah lebih dan dus: Dewsn Jun dan DPIM DIETI
ksrema  terkendsls dempsn persigpan Tobot vang besar-besar dan lsphsn yams
membumbkan lapangen berdimens besar juza.

Unmik inalsh meks dslsam FRCT 2009, sebush divisi bam bemamsa Expert Banle
dipetkenalkan Konsep pertandingsn diswsan denzsn menssabunskan konsep ERI vang
mensyarztian sistem pertandinsan berhsdsp-hadapan denssn FRCT yans melombakan
robot berdimensi kecil yang berfimesi — secara senditi-sendin - nonik memadsmlkan apd
Lilin dsn menyelamatkan beyl Farens sifamys yvans berhadsp-hadspan terseba maka
drvizd bam ind, diberi namn Expert Barle

Drivizi Expent Bamle mi sesunggubnys mengadops] peranman perandingan ITE
Fobocon (Indonesia Japan Expo) Fobot Contest 2008 yang telah diselensearakan pada 2
Mopember 2008 yane laln dslam rangks ulsnz mhm ke-30 persshabamn Indonesia-
Jepang.

o TEMA

Temsa Dvisi Pemsdam Ap Divisi Expert Batde pads ERCT 2008 adalsh “APL-
APIPERSAHABATAN

I EULE OF THE GAME

Tma robot sutonpomows (otomafis) sksn saling berhadsp-hedspan  dalsm
mganmmmkmmsehlkmposm-pnsmnpumumdﬂm
wikm 3 mennt dan menyelamadan bonekz bavi dengan menganskasmys dan
memindshksnmyzs ke posisi HOME masing-masing. Fobot yang paling bamyak
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memadamlkan sp — yang dihimne berdasarkan skor posist api yans berhss]] dipadsmlian
dengen szh — dan menyelamatkan boneks bayi skan menjadi pemensnz. Pemenans mga
ditentukzn dan sisps yans palmg cepat (dalam rentang 3 menit) memadsmbcan lifin-lilin
pads posisi tertenmn dan memindsh boneks bayi ke HOME masing-masing {dijelaskan &
beb-bab berikat).

31 TimRobaot
Tim Fobot hams berazal dari Perguman Timgz vane terdin dan 2 {dus) mehasiswa aknif
dam 1 (sam) pembimbing.

A1 Spesifikasi Robot
Raobot yang dipertandingkan hene memennhi spesifikasi sshazai berdmr

a) Robot hanya 1 (sand) wmit yang boleh bemandme den memiliki dimens) panjang-
lebar maksiomm (30-3)cm ketka berads dalam posisi START & HOME
POSTTION denzan berat don onez tdak dibetasi, kecuali mmk dnzg kipas atan
il blower pemadam api tnggioya dibatasi fdsak boleh melsbil 25 cm divlmr
dari Lantei
Eobot boleh membah dimensinya melebibi winrsn pada (3) seluma permndingsn
tetapd onggl kipas ateu oot Hlower pemadam apd tetap tdsk boleh melebihi 25
o

cj Fobor ndak boleh melsbmkan separes (pemisahan) menjadi febih den sam robot
etaupin melepas bagiam robomys di lapanzan pertandingan

d) Sivtem pemsdam api (libin) bdak boleh mengmonskan cairan pas dam
semacammyd Sistem vang diperkensnkan hanya yang mensmmskan semiburan
wdars kering separti kipes atan poeematk

g) Sistem penganskat boneka bayl boleh mensmmaksm tekmk-ralmik robot tangan
oo teknik lain yane mumeion.

£} Robot boleh menzmumakan berbazai teknik gerak yeng numekin termasuk sistem
roda atan kaki

g Beamk robot ketka START dim bemanding divisualisssikan dalsm (Gambsr 1
‘berlmt mi.

h) Besar Tegangan yang digunakan di rangkaian elekiromik dan motor robot dibatas
maksmunm 24 Violt.

i} Fuobot hams dapat berjalan sendin secars sponomious anps perntsh derd laar,
dan oleh karens i dilsrang mengoonakan sistem BF (rzdio frequency) sepert
bhustooth, sistem kommnikast optk, wifl dan semacammys.

1) Swtem Power Supply robot HARUS di-OiN-kan denzsn mensmunskan hamys

SATU SWITCH saja.

Siztem START robot HARUS menzeunskan SATU TOMBOL PUSH BOTTON

vanz bemds d mbuoh robot dan omdsh dijameksn Tombol laim yang

diperkenankan ads hamyalah TOMBOL BESET

b

k

Lt
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| gy |

HENTUR & IMMENS] RONEKA

HAY | fhuaiten ferboust dari Sterfase

Bomm
DHNEESSL SRS INL
dicai meruh, dan kepak ivrtsaad dari SAAT START
bnls pingpeag bere srne kueng)

Gambar 1: Baouk Fobet ketika START, bertanding dan mengangkat boneka bay

33 Lapangan Pertandinzan

Lapanean Pertandmean dinmjukkan dalam Gambar 1 berdlt ind.
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Gambar ¥ Lapanzan Pertandinzan Divisi Pemadam Api Disdsd EXpa'tEE

ELIEE

Tabel 1: Eeteranean (Fambar
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Eeterangan Tambahan:

a
b

[ =

a
-]
£
L
5
i

Laneni Ispeneom adalsh RATA tampa halangsn (obstacle), kecuali pada posisi
yang bertanda ambar T—————————

Tiap kotsk bembnren {(30-50om diuvkur deri tengah dindme sapehal 1.8-2 om
setingpi 25om.

5isi dinding berwama pufih.

Aras dindines berwarns hitam

Semms dinding rata tanapa Asesori

Tanda H sdalsh Posisi START Fobot di MERAH atanpum BIFLT.
Lambang H berwama putih.

Batas gap kotsk {50-50)om ddsk bergaris.

Posisi Boneka Bayi terhadap dinding adalnh sepert Gambar 3 berdior in-

|k ek
Cambar 3: Possi Boneka Bay dan enmaimys terhadsp dinding

k Bonsks dilembksn di zoas renmpar berbenmk stlinder Ezyo pejal barwama hijan

L

yang ditansm tetep di lantai (akuran: perhatikan Gambar 3)
Posisi lilin terhadsp dinding pojok adalah sepem Gamber 4 bendut (kecusli
ik Lilin pads poeist gambar jarakuys adalsh 2 cmodan dinding serdaler):

i

1%

Gambar 4: Posisi lilin terhadsp dinding
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Keteranzan Gambar 4:

»  Taenmat lilin ditansm tetsp (keat) di lantd denpsn cara disekmap, terbuat dan kayva

o Lilm dilecskkan di atas kayn terfanam & obang teneabmya sadatam lebeh dar 2
om hilin pmadsh patah jika ditubruk langsme

314 Sistem Pertandingan
8 Perandingsn dilabpkan dengan Sistem Found Pobin (Fompensi) pada babak
Pemyisihan Babik Babak Perempat Final Sent Final dan Fingl dilakukan dengan
Elsmﬂngur{mrmrsy:m]

b. Dua Bobot skan berhadapan (START di tempat masme-mssng) immk
memeretikan posisi-posisi likin den memsdamksnnya den memindsh bonska
bayl yang menjadi tangmumejawaboya (berwams sesual dengan posist START) ke
posisi HOME masing-masing.

c. Dibenksn wakiu meksinmm 1 (satd) memst kepade Tim Fobot ok
menparsiapkan robotmya d posisi STAFRT,

4. Fobot dijalsnksn denssn menekan SATU TOMBOL START setelsh tands GO
diberikan Penekanan mormbol bolsh dilakadkesn oleh snzgom mm

e Fobot skan dinystskan MEMAMG MUTLAE jiks berhasi]l memadamkan
pasangon Lilin sesuat denzan warne tm dan memindsh bomeks bayi ke posts
HOME masing-masing separd pada Tabel 1. Nilai totbmya akan ditsmbeh densan

£ Jika odsk ads vang MENANG MUTLAK nnges 3 memt perandingan berakhir
maks nilai tota] dihinmz deri lilim-llin yans berbasil dipadsmikan dan
keberhacilan menmsnokar dan aton memundsh boneks bhay ke posisi HOME
setelzh dikoran=i PEMATTL

£ WASIT beshsk menshentkan pertandingzn sewakfrwakm  jika  robot
membahayakan lapanzan misalnys mesoboblan dindine, mersak boneka bayi,
menggulinskan lilin sehingza mermnskinken tegadinya kebakoran, dan hal-hal
lzin yanp disneesp dapat membahayakan/memessk lapanezn parandingam.

35 Sistem Penilaizn
4. PRobot memperoleh nilal 5 jika mempa memsdamkan liln di posisi bertanda
sneks 5 dalam farsk kumng dag 20 cm divkur dan ook tenzsh lilin (robot telah
menyenmh amn berads di dalam gars pembeatas) Wils batsl jika robot mesih
‘berads di nar gans; dan amu menyenmh tempat lilin @an atan bibin mi sekalins

mendapat pensnrangan nilai (pensld) 5.

b. Faobot memperolsh nilal 3 jika mampn memsdsmkan lilin i posicst bertanda
mngka 3 dalam jarsk kumang dan 30 cm diukur dan t6k teaszah lin (robot felah
menyenmhb atan berads di dalam gars pembatac). Wilal batsl jika robot masih
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berada di basr gans, dan atan menyenndh tenmpat likin dan atan lilin ini sekalizus
mendapar penmmangan nilai (pensla) 3.

c Fobor memperoleh nilal 7 jika mempo memsdsmkan liln ¢ posisi bertanda
angka I dalam jarsk kurang dan 30 cm diukur dan @6k teagsh lilin (7obot telah
menyenmb atan berada di dalam garis pembatac). Milsl batsl jika sobot ms:ih
berads di hoar gans, dsn atn menyentuh tempat likin dan atm 1ilin im0 sekalipns
mendapat pensuranzan nilsi (penald) 2.

4 PFobot memperoleh nilai 1 jika mampa memsdsmkan hlin di posist bertanda
anpks 1 dalam parsk kurangz dan 30 om divkur dan g6k tenssh llin (pobot 2lah
menyenmub amn berads di dalam gans pembatas) MNilad batsl jiks robot mesih
mendapat peneuranzan nilal {penald) 1.

& Fobor memperoleh milai 4 jka berhasid mensznokat sebush booska bayt, bak
boneks MERAH mspun BIRU dan mempertshenksnmys di odars selams
peartandin=an berlangmme: Mendapst nilai 8 jika dus-tasmya mampu diangkat dan
dipertahonkan di wdsrs selams pertandingan

f Fobor memperodeh mils 8 jilks mampn menzanskar boneka bayl sesna wams
HOME-nyz dan melstskkannys & posist HOME-myva sendin (pilsi 4 umhik
mengansiat don mola 4 unink meletakkan),

g. Jika sebush hilin dipadamksn secara bersams-sama olsh dus robot maks milaimya
akean dibagt dus.

b Mila total akbir sebnsh pertandingan dibinme sesusi densan anman pada 34e
dam 34£

A6 Feiry (mengulang START)
I menzulaneg START Fobot (Femy) dibenksn dsmzan syarar:
8. Unmk masmgamesing Tim Beoy hemyas dilsloksn seksl selama sam
i Pemmuintaan Fetry hams diajukan sscara Lizan kepada Wasit, dan
bam dilakukan jika IDN telsh dibenksn Peseriz boleh melskmkam sendin
pemindshan robot ke posici START atanpun minds batsn wasit jiks pedo
b. Bomeks bayi yans dinbruk sten disenmah oleh robot skan dikembalibsn pada
pasisi semmia jikes tm robot ind minss BEETRY

c Pemuntasn Betry TIDAK ARKAW DILAYAWNT jiks pertandinean telzh berjalan
lebih dan SATLN MENIT

27 Menyerah
Menyersh stau GIVE UP dzn sebush pestandingan dapat dinumiz denzan prosedar:

A Melskuksn permunman secara lisan kepads Wasit sebehm atm ketka
pertandinsan sedang berlangnme
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b. Jika permintzan GIVE UF dilakukan kedks perfandingsn sedsng berlmgsimg
maks mbot yans bermanslogen hame DIAMGEAT EELUAR dsn arems

periandingsn

38 Pemalo
Penaln akan diberikan kepada Tim Fobot jika:
A Fobot meoyenruh hlin dan amo rempamys. Penporanean nilan DISESTTADINAN
denzan MILAT POGIST Lilin tersabur.

b. Fobet densan sengaja menpamubksn boneka bayi lawan baik lans=uns (densan
menyenszel) atmpm mk laneoms (denean mendup), kecush robot memang
bemshs mengambi bonska nsvmin terlepas. Misi Penaln untik pelanggaran ind
adalsh 4

¢ Jika lifin ditubruk dan lepas dan tempaorya maks nilad penaln diksliksn 2 (das).
d: Penmurangan nils SEBESAF. 5 akan diberiksn kepada Tim yang robomya
menshrak robot lawsn hingza mensmmbingkanaya

Eajadian-kejadian vang TIDAK MENYERABE AN Penalt:

a. Eobot bemabrakan bak SENGATA ATAUPUN TIDAK din TIDAK
MENYESABK AN robot lavan TERGILING.

b. Fobet terguling dengsn sendiriova.
c. Fobot terbakar atan msak karens alasan sendin ataupmm karens tsbrakan

Drigkonstifikasi diberikan kepads Tim oot jika:
4. Fobet odak mememnhi spesifikas] sepert vang diteranskan dalam Fale 3.2

b. Fobot meneak lapsnesn perfandmean sepern. mercbobkan dinding, memsak
baneks dan memmbok pot Iilin dan amo pot boneks hingga lepas dan rempamys.

© Anpgota Tim denzan sengzja memyenmh robot katika sedsng bertandins
d. Anpgota Tim ridek patub pada arshon WASIT dan atan JURL

e Anpgota Tim melskuksn dndsksn yane dspat dikategonkan sebagsi tndsksn
mendodai spirit fir play selams kemiatan kootes,

IV. FPENGHARGAAN

Penghargzan diberikan kepads Tme nouk Eatepor:
a  Champion (Grand Poo) sebaga pemensms pertama
b. First Bnmer Up sebagai pamenans kedua
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c. Second Pummer Up ssbagsl pemenane kapigs.
d. The Bast Ides sebagai Tim dengan Ide Terbaik
g. The Best Desipn sebagai Tire densan Desain Tesbaik.

BPenzharzaan skan diberikan dalzm benmk Pials, Sertifika: dan Hadiah Fhusne yang skan
ditenmksm kermidian

i INFORMASI TAMBAHAN dan FAQ (FREQUENTLY ASK QUESTIONS)
Informasi Tandbahan dan kEolom FAQ sksn dibterkan semsi denssn kebumban
lingra memyn han perndinsan

Penjelasan Peraturan dan Amandemen:

51 Fobor diperkensnkan bemibah beohiknys melebihi dimpensi pada szat START
nannm  dilsranz melebithi Batas dinding yvaps melnsopinyzs. Temp
bagaimanzpun juga dosgl kipas (atau sis kipas keoka berputsr) dan atan
bt blower pemadam apl tidak boleh melebibi 25 ooy selama partandinean

52 Fobos dilstanz memsnjzi dmdine dan atan menjohoksn bagian wbohoys
melehibn batas dindine secarm wvemikal Pelanssoman atas hal mi oakan
menyebabkan penalt sebesar 5 pada 10 detik pertama. dan pensit 3 pads gap
10 denk benkumya

53 Inka robot mengzlapn kejadisn 5.2 dan robot mesih memiliki Kesemmpatan
umnk” FETEY maka tm robot dopat mennnots FETEY. Dalam hal md
prosedir RETEY tetap mengkui peraturan 3.4,

54 ks dslam kssus 53 tim robot Gdsk memintn FETRY hinsza 1 memt
pertandingsn berlanzsunyg maks mobot DLATGGAP MENTEFAH dan robot
skan dianskat keluar dan arens pamandingan.

55 Jka dalsm kasus 5.3 & 5.4 robot bersemtuhantsbrakan dengan robot lawan
hingps tidsk nuadah dipisahkan maka WASIT dan atan JTURT aksn mensamibil
tindskan yang diperluksn missinys memings tm robot unmk menestkan
semensara robot-robotoya hingza salah sz (fobot yans melangzar peraturan
5.1 — 5.4) diangzker den arena pertandinean Sedanskan robot yane men)jsd
korban pelanzearan dapat menemickan kembeli perjalansnmya (R12) denzan
meng-{f{-kan kembali POWER. SWITCH dan atsu BESET pada posisi

546 Haul skofita: robot pads kasos pelanegesran 51 dan atsu 5.2 odsk sksn
dilimns dalarn nilal fotal, oeisaloya Hiin yang dipsdamksn seapan bonska
byl yang diangkat.

57 Lilin ysnz padsm karena kasus pelangsaran 5.1 dom atsu 52 skan akan
dibiarksn padam dan robot vane memyebsbkan padammya [Ohin mi skan



JORET Dvwews Expater Banitle JNTH 12

dikensi penalt zesnai dengan skor hlm yesng bersanglmman Lilin yenz
terguling aksn dikelnsthan dar arens pertandinesm.

55 Boneks bayi yang tergeser sisu rerangkat karens kases 5.1 dan aton 5.2 skan
dikembalikan ke tenmpat semmla jika robot pelanzgar telih dianskat dan arena
pertandingen

VL FENDAFTARAN FESERTA

Tiap Perzuman Tingzi dopat melskvkan pendsfraran wmmik ikt sems dengan
pertamakali mensimmkan proposal ke alamst

Dhrektorat Penelitian dan Penrabdian kepada Masyarakat (DPIAL)
Cedungz Direktorat Jenderal Pendidilan TIngzi (DIKTT) Lantai 4.
Diepartemen Pendidikan Nasional (DEPDIENAS)

JL Jend Sodirman, Pinto I Senavan-Jakarta, 10002,

Proposal berisi sendak-tdakmya:

2 Idemtitas tim yang terdin dan sam pembimbing (dosen) dan dus sangsota
mm {mzhasizwa aknf) dizerms dengan lembar pengezahan dan peiabat di
pergumIn fngal.

b. Benmk rekaan robot yang akon dibwst disermal pemjelasan tenmsne sistem
prosesor, sensor dan sktuator vang akan diganaksn

C Pemjelscan secarn singkar tentamg swatem vang akan digunakan dalam
pertandingan

VIL EIAYA FEMBUATAN ROBOT, TRANSPORTAST dan AKOAMODAST
FESERTA

3 TUnfk persndmean tnekat regionzl panids hsnys akan mensnzmims bisys
akmnchﬂseimﬂhamﬂsd:lukaslpmﬂm:m_mm‘apemmnmbmdaﬂ

ransporast adslah tangpansyawah masing-masing dm

b. Lnﬁmﬁﬂmganmgkatnmﬂpemahnmmiapﬂ@mhmamk
pembuatsn robot. ckomodasi dan oensportasi dan daerah assl ke vemme

pertaudingan

VIIL JADWAL DAN TEMPAT KONTES
Jadiwal Lenskap Divisl Pemadam Api Divisi Expert Baile sdalsh sebaza berilnm:
8 Peomumumesn swal Bole of Game: 31 Desamber 20038,

b. Penzmman Proposal: Propasal hams sudsh sampai di Gedumgz DIFCTT {lihat VI)
peling lambat pada 3 Jarmard 2000 pi.16:00 WIB.
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A

Penmmmuman Tahap I (proposal): ood Jammar 2008,

i Peanmmman Progress Faport bemps video dan slide Power Point om robot. paling

[l

lambat 13 Maret 2008 (alsmat sama}.

Pengimmuman Tehsp IT (peserta anskat regonal): akhir Manet 3009,

Eonm: tngkat regionsl: disespatksn dengan jadwal ERI ERCT secams
Eesslumban

PENYFLENGGARA
Diireksnrat Penelitian dam Peneabdizn kepads Masyamakat (DPIN
Diireksorat Tenders] Pandidikan TTnzgi (DIETT)

Departemen Pendidikan Hazional (DEPDETAS)

7. Jend Sucdirman Pinm 1 Sensvan-Takares, 10002

TEL. 021-5700040, 5731251, 5731056 {mmting) ext 1855,

FAY 021-5732468.

CONTACT PERSON

. Dr. It. Endra Pitowarns, M Enz (EEPISTENS). Tel 031-5047280 & 2106,

I 0812.3030.162, Errail- spitaespis-it edn , Mailing Ticr. kreif@eroups eepis-
ts edn portal it /kri eepic-its adu
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