dsPic30F4013 BASED
WEB Camera

with horizontal and vertical rotation
ABSTRACT 001138
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Telephone was a revolution in communication in the early days of 1900. People could talk to each other over long distances. However, if they wanted to describe complex things like their garden, they had to say much more. Pictures and photos can cover such things instantly. 

The web is today’s revolution. It has become fast and its protocols can travel over many types of media. Its protocols can transfer voice and photos.

So I developed my WEB CAM.

It is based on a dsPic40F3013 processor that controls all subsystems. Among the others subsystems, it includes 2 Uart port, SPI 32KB ROM and 2KB RAM. Uart_1 is dedicated to Camera module and SPI is dedicated to WIZ810 module.
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The photos are taken with a C328 JPEG compression module. The C328 module performs as a JPEG compressed still camera. The host can send a snapshot command in order to capture a full resolution single-frame still picture. The picture is then compressed by the JPEG engine (OV528) and transferred to the host 
Each photo is divided in 64 bytes segments. The Wiz810 ehternet module is used to transmit these packets over the internet with UDP protocol.

Two standard servos are used to rotate the camera 180o horizontally and vertically.

I develope a windows based program to receive the packets. The programming language that was used is Microsoft Visual Basic 6, a simple and widespread language. 
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With this program the user can :
1. take a picture at resolution of 640x480 or 320x240
2. rotate the camera horizontally and vertically
3. change the camera’s IP and gateway address to match his network
During development I took care to keep a low budget. All chips are made from Microchip. Schematics and PCBs are designed on Eagle 4. PBCs are single layer so anyone can use the Eagle’s evaluation version to reproduce them. 
The same goes for the Firmware. The size of the basic firmware code is under 6K, so anyone can use the evaluation version of MikroC to alter the characteristics of the web camera to meet his needs.
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On power up dsPic30F4013 firmware initializes the SPI interface, the WIZ810 module reading the default parameters from EEPROM. Then it waits to receive the first UDP packet.
According to the first byte of the received packet the web camera switches to a different function. e.g. if the first byte is 49D then is gets a photo at 640x480 resolution and sends it to the client.
When the client requests a photo the CPU fetches the data from the C328 VGA module in packets of 58 bytes and transmits them through the wiz810. 
The client collects the packets to reconstruct the photo and show it on the screen.

My web camera gives the ability to anyone to construct a simple web camera with a rotation advantage.

The firmware fits perfectly under the limit of 6K of the evaluation version of mikroC. The PBCs are single layer; a wooden constriction of Balsa supports the two standard servos and the camera module.
The web camera is supported by a Windows based program, which instructs the camera and collects the photos. Through that program users can rotate the camera horizontally and vertically dragging the horizontal or vertical slide bar. Users can easily alter this program to get more abilities e.g. to store images.
//fetch IP,subnet,gateway addresses from EEprom

 for (i=0;i<11;i++){

     temp=Eeprom_Read(0x7FFC00+i);

    addr_param[i]=(Temp & 0xFF00) >>8;

    addr_param[i+1]=Temp & 0x00FF;

    i++;

}

// now power up the camera module

PortFbits.RF1=1;    // camera power on

PortBbits.RB10=0x0;delay_ms(1); 
//PortB.10=>Reset wiz810
PortBbits.RB10=0x1;

PORTBbits.RB11 = 0x1;Delay_us(20);  //   SPI_EN
PORTBbits.RB12 = 0x0;Delay_us(10);  //  /SCS

      setip();

PORTBbits.RB12 = 0x1;Delay_us(20);  //  /SCS
PORTBbits.RB11 = 0x0; Delay_us(20); //  SPI_EN
/* ******************************************************************* */

  do{


wr_wiz_reg(Sn_MR_UDP,Sn_MR(0));

//protocol = UDP

wr_wiz_reg(0x00,Sn_PORT0(0));

// ECHO port

wr_wiz_reg(0x07,Sn_PORT1(0));


wr_wiz_reg(Sn_CR_OPEN,Sn_CR(0));

//give the open command

if(rd_wiz_reg(Sn_SR(0)) != SOCK_UDP)
//wait for the socket to come online


wr_wiz_reg(Sn_CR_CLOSE,Sn_CR(0));


}while(rd_wiz_reg(Sn_SR(0)) != SOCK_UDP);


do{


do{

                hi_byte = rd_wiz_reg(Sn_RX_RSR0(0));


   lo_byte = rd_wiz_reg(Sn_RX_RSR1(0));


   get_size = make16(hi_byte,lo_byte);


}while(get_size <=0x0000);


wr_wiz_reg(0x04,Sn_IR(0));               

 // write 0x04 to clear RECV

hi_byte = rd_wiz_reg(Sn_RX_RSR0(0));


lo_byte = rd_wiz_reg(Sn_RX_RSR1(0));


get_size = make16(hi_byte,lo_byte);                    /* first, get the received size */

hi_byte = rd_wiz_reg(Sn_RX_RD0(0));


lo_byte = rd_wiz_reg(Sn_RX_RD1(0));


get_offset = make16(hi_byte,lo_byte) & gS0_RX_MASK;    /* calculate offset address */


get_start_address = gS0_RX_BASE + get_offset ;         /* calculate start address(physical address) */


header_size = 8;

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

         /* read head information (8 bytes) if overflow socket RX memory */

        if ((get_offset + header_size) > (gS0_RX_MASK + 1)){

                upper_size=(gS0_RX_MASK +1 )-get_offset;

                addri = get_start_address;

                counter=0;

                for (i8=0;i8<upper_size;++i8)

        
{

        

packet[ip_destaddr+i8] = rd_wiz_reg(addri++);

        

counter++;

        
}
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