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LAMPIRAN B
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PROGRAM UTAMA

PENGONTROL MIKRO ATTINY?2313

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

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.1.
http://www.hpinfotech.com

Project :

Version :

Date :12/17/2009
Author : FACG
Company : FACG

Comments:

Chip type . ATtiny2313

Clock frequency :11.059200 MHz
Memory model : Tiny

External SRAM size : 0
Data Stack size :32

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

#include <tiny2313.h>
#include <delay.h>
#include <stdio.h>

unsigned int x,s;
unsigned char dat[32];

#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<OVR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

/I USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_buffer[RX_BUFFER_SIZE];

#if RX_BUFFER_SIZE<256
unsigned char rx_wr_index,rx_rd_index,rx_counter;

B-1



felse
unsigned int rx_wr_index,rx_rd_index,rx_counter;
#endif

/I This flag is set on USART Receiver buffer overflow
bit rx_buffer_overflow;

/I USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)
{
char status,data;
status=UCSRA;
data=UDR;
if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_buffer[rx_wr_index]=data;
if (++rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0;
if (++rx_counter == RX_BUFFER_SIZE)
{
rx_counter=0;
rx_buffer_overflow=1;
¥
g
if(data==255)// carry return
{
x=0;
s=1;

dat[x]=data;
X++;

}

}

#ifndef DEBUG_TERMINAL_IO_

/I Get a character from the USART Receiver buffer
#define  ALTERNATE_GETCHAR_

#pragma used+

char getchar(void)

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index];
if (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#asm("cli")

--rx_counter;

#asm("'sei")

return data;

}

#pragma used-

#endif

/l Standard Input/Output functions



#include <stdio.h>
/I Declare your global variables here

void main(void)

{

/I Declare your local variables here

/I Crystal Oscillator division factor: 1
#pragma optsize-

CLKPR=0x80;

CLKPR=0x00;

#ifdef _OPTIMIZE_SIZE_

#pragma optsize+

#endif

/I Input/Output Ports initialization
[/ Port A initialization

/I Func2=In Funcl=In FuncO=In
/] State2=T State1=T StateO=T
PORTA=0x00;

DDRA=0x00;

[/l Port B initialization

/!l Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In Func0=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTB=0x00;

DDRB=0x00;

[/ Port D initialization

/I Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTD=0x00;

DDRD=0x00;

/I Timer/Counter 0 initialization
/I Clock source: System Clock
/I Clock value: Timer 0 Stopped
/I Mode: Normal top=FFh

/I OCOA output: Disconnected
// OCOB output: Disconnected
TCCROA=0x00;
TCCR0B=0x00;

TCNTO0=0x00;

OCROA=0x00;

OCR0B=0x00;

/I Timer/Counter 1 initialization
/I Clock source: System Clock
/I Clock value: Timer 1 Stopped
/I Mode: Normal top=FFFFh

/I OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

/I Input Capture on Falling Edge



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

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

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// External Interrupt(s) initialization

/I INTO: Off

I/ INT1: Off

/I Interrupt on any change on pins PCINTO-7: Off
GIMSK=0x00;

MCUCR=0x00;

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

/I Universal Serial Interface initialization

/I Mode: Disabled

/I Clock source: Register & Counter=no clk.
/' USI Counter Overflow Interrupt: Off
USICR=0x00;

/I USART initialization

/I Communication Parameters: 8 Data, 1 Stop, No Parity
/I USART Receiver: On

/I USART Transmitter: On

/I USART Mode: Asynchronous
/l USART Baud rate: 38400
UCSRA=0x00;

UCSRB=0x98;

UCSRC=0x06;

UBRRH=0x00;

UBRRL=0x11;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

/I Global enable interrupts

#asm("'sei")

printf("RS\r"); // Reset the camera

delay ms(100); // must delay ...can delay less than 100ms
printf("\r");

delay_ms(100);

printf("sv 0 122\r");



delay_ms(100);
printf("PM O\r"); // turn poll mode on
delay_ms(100);
printf("RM 3\r"); // turn on raw data mode for packets received from camera
delay_ms(100);
printf("SW 1 1 80 143\r"); // not necessary this is default window
delay_ms(100);
printf("tc 100 200 16 60 16 60 \r");//@#$%"&*percobaab
Ilprintf("tc 16 50 60 180 60 160 \r™);
delay_ms(300);
while (1)
{
/I Place your code here
if(dat[9]>=1)

printf("RS\r"); // Reset the camera

delay ms(100); // must delay ...can delay less than 100ms
printf("sv 0 O\r");

delay_ms(800);

}

1 else
I {

/ printf("RS\r"); // Reset the camera

// delay ms(100); // must delay ...can delay less than 100ms
1 printf("sv 0 200\r");

I delay_ms(600);

I }

printf("RS\r"); // Reset the camera

delay_ms(100);

printf("sv 0 190\r");

delay_ms(600);

printf("tc 100 200 16 60 16 60 \r");//@#$%"&*percobaab
delay_ms(200);

b
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Setting Up the Hardware

In order to inrtially test your CMUcam?, vou will need a serial cable, a power
adapter and a computer. The CMUcam? can use a power supply wioch pro-

duces anywhere from § to 15 volts of DC power capable of supplying at least
200mA of corrent. This can be provided by either an AC adapter (pos=ably

mchided) or a battery supply. These should be available at any local electron-
Make sure that you have the CMOS sensor board connected to the CMUcam?
board so that 1t 15 m the same cnentation a5 the pictore shows on the cover of

this manmal
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First, connect the power. Make sure
plog 15 facing away from the mam
components on the board. If the cam-
era came with an AC adapter, make
sure that the connector locks mio the
socket comectly.

Now that the camera has power, con-
nect the senal Imk between the cam-
era and your computer. This lnk is
requured mitially so that you can test
and focus your camera. The serial
cable should be connected so that the
rbbon part of the cable faces away
from the board. You moust also comect

Check to make sure that the clock
Jumper 1s commected. This allows the
clock to actively drive the processor.

Once everything is wired up, try tum-
mg the board on. The power LED
should illommate green and only one
LED should remain on. Both LEDs
furn on vpon startup, and one tums off
after the camera has been sucessfully
confimumed.
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Demo Mode

Demo mode causes the camera to call track window and then drrve two stan-
dard hoblyyr servos towards the object bemg tracked. This can be mitiated
aufonomously at starhip. First you need fo plug a pan and/or filt serve mto
servo ports ) and 1. Servo port 0 is for the pan, winle 1 15 for the tilt. Next,
make sure that the servos are being powered by erther the mtemal servo power
Jumper or by an external power source. While holdmg dowm the push button,
diately release the push button and want for the LED to stop blinkmgz. Next,
point the camera at a colored object and press the push botton agam. This
should zrab the color of the object and begin automatically servomng towards
it. If the servos appear to be drving in the reverse direction, add the appropri-
camera is adjsting to the light conditions m the room. Try not to hold the ob-
ject m front of the camera while this 15 oconrring.  Expenment with different
colors and Lighting. You will notice that some work nmch better than others.

The following steps are performed during power up in demo mode:

1. ES is sent to the camera

2. Panse 5 seconds while blinkimg the LED to allow the camera to stabilize
3. The Camera register strmg “CE. 18 32 19 327 is sent.

4. Auto Servo Mode 1s enabled

5. TW is called.
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The mput power to the board goes through a 5 volt regulator. It is ideal to
supply the board with between & and 15 volts of DIC power that is capable of

supplying at laast 200 milliamperes of cunrent.

power commector. To nun them off of internal power, commect a jumper across
the “serve mbemal power jumper”. To nun them off of extenal power, leave
the jumper open, and connect another Svolt supply to the servo power connec-
tor Do not connect an external servo supply whale the servo power jumper 15
m place. If the servos are drawmg too much power or seem o be noisy, try
soldering a larpe valued capacitor across the “Extra Servo Capacitor” connec-
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Serial Port

The CMUcam? has a standard level shifted serial port fo talk to a computer as
well as a TTL senal port for talking to a microcontroller,

The level shifted serial port only uses 3 of the 10 pins. It is in 3 2x5 pin con-
fipmration that fits a standard 9 pm ribbon eable clip-on senal sockets and 10
pin female clip on serial headers that can both attach to a 10 wire ribbon cabls.
If this mitizlly does not work, try fiipping the divection that the ribbon cable
connects to the ChUcam? board. Make sure the senial jumper 15 n place
when you use this mode.

The TTL comnector can be used to talk to a miercontroller without the use of
a level slufting chip. It operates betareen () and 5 volts. Remove the Senal
Jomper when you wse this mode.

Laogic Out (STX)
from CMUicam
m-_ﬂ::u@“-un. sarinl cormert= on yrer compebr wenkd lonk b if

Camera Bus

Thas bus mterfaces with the CMOS camera clup. The CMOS camera board is
mounted parallel to the processing part of the board and connects starting at
pin 1. The female camera header should be soldered on the back of the board.
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Servo Port

The CWUcam? has the ability to control 5 serves. This ean be usefil if you
do not wish to use a separate servo controller. The servo port can also be used
as a general purpose digital outputs.

Configuration Jumpers

The punpers can be used to set the camera’s baudrates or configure vanous

medes of operation.
Jumpers § 1 and 2 set the camera info the fol-
lowing bandrares:

i I'|.I. FTRC | | Baud Rate Pin
888 113,200 Band _
57,600 Band _X
38400 Band X
19200 Band _X
0600 Band X
4800 Band X
X
X

o Bl

2400 Baud
1.200 Baud

adadadadheiradade

X - jumper closed
— - jumper open

Pan and Tilt Reverse Jumpers

Dhoing Auto Servo Mode, or demo mede 1t may be necessary to reverse the
direction of the pan or 4t serve. Commecting the pan and/or it jumoper will
canse anto serve mode to send the opposite commands to each serve. MNote,
this cnly weorks for auto servo mode, and not for normal servo operations.



Slave Mode Jumper

The CMUcam? supports a mode of operation that allows mmltiple boards to
process data from the same camera. If a PC1(M4 style pass-throngh header

is used instead of the standard double row female header, it is possible to
rack multiple boards along the zame camera bus. Upon starfup, if the “Sh”
Jumper is set, the camera becomes a slave. Slave mode stops the camera board
from being able to configure or interfere with the CMOS camera’s settmgs.
Instead it processes the format setup by the master vision board.  When lmk-
mg the buses together you mmst only have one master; all other boards should
be setup to be n slave mode. In this current version of the system there is no
bus. This means you have to commmmicate to each slave board via a separate
senal ink. This commwmication to the board should be identical to usmg a
smgle ChMUcam?. For example, you could have the master board tracking
some color while the slave board could be told to get mean color data. Each
board rums mdependenily of one another and only the master can control cam-

era registers.

Axuliary 'O

The CMUcam has 4 awahiary Input Chtput ports that can be used for reading
data from excternal devices. Mote, that pimn 3 15 used for the sleep deeply com-
mand.
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Analog Video Port

Usimg the OV6620 camera module, you will be able to get a PAL video sigmal
from the analog port of the CMUcam?. This would syne up with any PAL
monttor, but will not wodk with a standard WTSC monitor.

The OV7620 camera module will cutput a standard black and white NTSC
To use this cutput, it is necessary to keep the camera at ifts maromivwm frame

rate (the default) and swatch it mto YCrCh mode in order to see the image ona
monttor.

(TR

RLLIALLL
&
[

C-7



Functionally Grouped Command Listing

Buffer Commands Color Trackmg Commands
| B | Hefle: Mok | ¥ | (i Tewck Color %
[wr [ B e [ o] n Tk Irwveried )
W Tk Wirskow u
Camera Maodule Commands - —— -
TR Camemm Eapalr W Le Lo bodz au
o PR—— " ar [EE e —— 31
T Camern Type 7] &7 Het Trackry Facwmcia 3
Histogram Commands
Data Fate Commands
G Gzt Hisiogram 3%
4 i [ atogeen Condig ]
whind pa HT Featoprmen Track W
] 0
T W Frame Differencmg Commands
" Fazie Fibier L
o Okt ekt bk " FI Foure Diffmaxe -
(84 LeSaerce Ul 1
Servn O 1 L Load Frene W
[ Hmk Liflacs W
L Servo Praition ] i) Vil mifricras a5
w ferve Permmaten 5 HD Feden [ESaaws 1
a8 et e Poitim % Lhe Line hdodz b
i Serm Mask 3l R
- P—— " Color Statistics Commands
Image Windowing Commands [os [ouble [ = |
_ _ [ | Line bdode [ ]
=k ferd Frame L
i D gl i System Level Commands
3 eml winioe 5
& Framz fivcan H o Sexp Duigly d
HR HiRes ks ] L] By ]
O et Wnndaw ] L Heml hd
m Finzl edarnse ¥ v Lt Yermen T
Anpcilizry IO Commands
a8 et Buion 1
[ et Asrslimy B0 1
L1} LED erwird "
Alphabetical Command
A Hell= Mods = Lk Linz M w
O e Kagater " M sk [alfmace -
cp e Posa 7 MNF Henz Flie -
1 el Carnems Ty ) b Chakrst Packet baak a
o Liflmmc Charsl ) L] Pl [l =
i Dy badz " ¥F Vacked Sz ™
i Linsem Girpie " I Pl Mixke ™
O Fram L darnce W [ Packel Skip o
s Frame tircan W BF Read Frame e BuSr a
OB et Buion 1 an Ras bods &E
OH 1 5 Rt -
Ol Al Hlerp Deegly a
b aF sl b £
a8 et B Podbrs = N Serp Cormmnd E]
al et Towhing Parmczn ¥ Eo Garve Muk El
av et Vemion " B Gavs Chutmat &
W et Window W & Garve Parmmias 5
Hi Hidorm Cofprs W o1 Gt Track oo [
HO High Koclebon [ESarnc: W E e Podben e
Hi Hikzs Maske T 554 enck Crior s
HT 4! Hestgren Track " T =nck rwerizd i
Lt Led Conird " W Tenck Wirnkrw £
LF Lozl Prares i Difference " ] Uphosl [Eferenzs bnfi b
W “irieal Wirskre ]
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