Hardware and Connections

General
I hooked the TX pin of the camera to MAX232CPE  pin11. Then I hooked the Rx pin of the camera to MAX232CPE  pin11. Because the camera uses diferant voltage from PC serial I used MAX232CPE and I used regulator to convert to 3.3 voltage that needed for MAX and camera to work in right manner . I also hooked a variable resistor to regulator to have the wanted voltage. The system works on 57600 baud
Camera
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 This is a simple-to-use, UART controlled, color camera with on-board JPEG compression. Capable of resolutions up to 640x480, and a number of color types. Send the snapshot command, and this module will capture a single-frame picture, compress it, and send it back over a serial connection.

The C328-7640 is VGA camera module performs as a JPEG compressed still camera and can be attached to. a wireless or PDA host. Users can send out a snapshot command from the host in order to capture a full resolution single-frame still picture. 

Features:
· Low power: 3.3V, 60mA

· 4-pin interface: Vdd, GND, TX, RX

· 100uA current consumption in sleep mode

· VGA resolution; built-in down-sampling to QVGA or CIF

· TTL interface of up to 115.2kbps, auto baud detection

· Simple, well-defined command set

· JPEG codec for different resolutions

· Built-in color conversion: 4 gray, 16 gray, 256 gray, 12-bit RGB, 16-bit RGB

System Configuration 
1. Camera Sensor 

The C328-7640 module uses OmniVision OV7640/8 VGA color digital CameraChips with an 8-bit YCbCr interface. 

2. OV528 Serial Bridge 

The OV528 Serial Bridge is a JPEG CODEC embedded controller chip that can compress and transfer image data from CameraChips to external device. The OV528 takes 8-bit YCbCr 422 progressive video data from an OV7640/8 CameraChip. The camera interface synchronizes with input video data and performs down sampling, clamping and windowing functions with desired resolution, as well as color conversion that is requested by the user through serial bus host commands. 

The JPEG CODEC can achieve higher compression ratio and better image quality for various image resolutions. 

3. Program EEPROM 

A serial type program memory is built-in for C328-7640 to provide a set of user-friendly command interfacing to external host. 

Serial Interface 
1. Single Byte Timing Diagram 

A single byte RS-232 transmission consists of the start bit, 8-bit contents and the stop bit. A start bit is always 0, while a stop bit is always 1. LSB is sent out first and is right after the start bit. 
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2. Command Timing Diagram A single command consists of 6 continuous single byte RS-232 transmissions. The following is an example of SYNC (AA0D00000000h) command. 
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Electrical Specification:
VDD = 3.3V+10%, TA = 0 to 25oC
	Symbol 
	Parameter 
	Condition
	Min 
	Typ 
	Max 
	Unit 

	VDD 
	DC supply voltage 
	3.0 
	3.3 
	3.6 
	V 

	Io 
	Normal Operation Current 
	Operating 
	60 
	mA 

	Is 
	Suspend Current 
	Suspend 
	100 
	uA 

	VIH 
	High level input voltage 
	TTL 
	2.0 
	V 

	VIL 
	Low level input voltage 
	TTL 
	0.8 
	V 


Command Set 
The C328-7640 module supports total 11 commands for interfacing to host as following:

	Command 
	ID Number 
	Parameter1
	Parameter2
	Parameter3 
	Parameter4 

	Initial 
	AA01h 
	00h 
	Color Type 
	RAW Resolution (Still image only) 
	JPEG Resolution 

	Get Picture 
	AA04h 
	Picture Type
	00h 
	00h 
	00h 

	Snapshot 
	AA05h 
	Snapshot Type
	Skip Frame 

Low Byte 
	Skip Frame 

High Byte 
	00h 

	Set Package Size 
	AA06h 
	08h 
	Package Size Low Byte 
	Package Size High Byte 
	00h 

	Set Baudrate 
	AA07h 
	1st Divider 
	2nd Divider 
	00h 
	00h 

	Reset 
	AA08h 
	Reset Type 
	00h 
	00h 
	xxh* 

	Power Off 
	AA09h 
	00h 
	00h 
	00h 
	00h 

	Data 
	AA0Ah 
	Data Type 
	Length Byte 0
	Length Byte 1 
	Length Byte 2

	SYNC 
	AA0Dh 
	00h 
	00h 
	00h 
	00h 

	ACK 
	AA0Eh 
	Command ID
	ACK counter
	00h / Package ID Byte 0 
	00h / Package ID Byte 1 

	NAK 
	AA0Fh 
	00h 
	NAK counter
	Error Number 
	00h 

	Light Frequency 
	AA13h 
	Frequency Type 
	00h 
	00h 
	00h 


* If the parameter is 0xFF, the command is a special Reset command and the firmware responds to it immediately
1. Initial (AA01h) The host issues this command to configure the preview image size and color type. After receiving this command, the module will send out an ACK command to the host if the configuration success. Otherwise, an NACK command will be sent out 

1.1 Color Type C328-7640 can support 7 different color types as follow: 

	2-bit Gray Scale 
	01h 

	4-bit Gray Scale 
	02h 

	8-bit Gray Scale 
	03h 

	12-bit Color 
	05h 

	16-bit Color 
	06h 

	JPEG 
	07h 


1.2 Preview Resolution 

	80x60 
	01h 

	160x120 
	03h 


1.3 JPEG Resolution 

	Since the Embedded JPEG Code can support only multiple of 16, the JPEG preview mode can support following image sizes. It is different from normal preview mode. 80x64 
	01h 

	160x128 
	03h 

	320x240 
	05h 

	640x480 
	07h 


2. Get Picture (AA04h) The host gets a picture from C328-7640 by sending this command. 

2.1 Picture Type 

	Snapshot Picture 
	01h 

	Preview Picture 
	02h 

	JPEG Preview Picture 
	05h 


3. Snapshot (AA05h) C328-7640 keeps a single frame of JPEG still picture data in the buffer after receiving this command. 

3.1 Snapshot Type 

	Compressed Picture 
	00h 

	Uncompressed Picture 
	01h 


3.2 Skip Frame Counter The number of dropped frames can be defined before compression occurs. “0” keeps the current frame, “1” captures the next frame, and so forth. 

4. Set Package Size (AA06h) The host issues this command to change the size of data package which is used to transmit JPEG image data from the C328-7640 to the host. This command should be issued before sending Snapshot command or Get Picture command to C328-7640. It is noted that the size of the last package varies for different image. 

4.1 Package Size 

The default size is 64 bytes and the maximum size is 512 bytes. 
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Note: As the transmission of uncompressed image is not in package mode, it is not necessary to set the package size for uncompressed image

5. Set Baudrate (AA07h) Set the C328-7640 baud rate by issuing this command. As the module can auto-detect the baud rate of the incoming command, host can make connection with one of the following baud rate in the table. The module will keep using the detected baud rate until physically power off 

5.1 Baudrate Divider 

Baudrate = 14.7456MHz / 2 x (2nd Divider + 1) / 2 x (1st Divider + 1)

	Baudrate 
	1st Divider 
	2nd Divider 
	Baudrate 
	1st Divider 
	2nd Divider

	7200 bps 
	ffh 
	01h 
	28800 bps 
	3fh 
	01h 

	9600 bps 
	bfh 
	01h 
	38400 bps 
	2fh 
	01h 

	14400 bps 
	7fh 
	01h 
	57600 bps 
	1fh 
	01h 

	19200 bps 
	5fh 
	01h 
	115200 bps
	0fh 
	01h 


6. Reset (AA08h) The host reset C328-7640 by issuing this command. 

6.1 Reset Type 

“00h” resets the whole system. C328-7640 will reboot and reset all registers and state machines. “01h” resets state machines only. 

7. Power Off (AA09h) C328-7640 will go into sleep mode after receiving this command. SYNC command (AA0Dh) must be sent to wake up C328-7640 for certain period until receiving ACK command from C328-7640. 

8. Data (AA0Ah) 
C328-7640 issues this command for telling the host the type and the size of the image data which is ready for transmitting out to the host. 

8.1 Data Type 

	Snapshot Picture 
	01h 

	Preview Picture 
	02h 

	JPEG Preview Picture 
	05h 


8.2 Length These three bytes represent the length of data of the Snapshot Picture, Preview Picture or JPEG Preview Picture. 

9. SYNC (AA0Dh) 
Either the host or the C328-7640 can issue this command to make connection. An ACK command must be sent out after receiving this command. 

10. ACK (AA0Eh) This command indicates the success of last operation. After receiving any valid command, ACK command must be sent out except when getting preview data. The host can issue this command to request image data package with desired package ID after receiving Data command from C328-7640. The host should send this command with package ID F0F0h after receiving a package to end the package transfer. Note that the field “command ID” should be 00h when request image data package. 

10.1 Command ID 

The command with that ID is acknowledged by this command. 

10.2 ACK Counter No use. 

10.3 Package ID 

For acknowledging Data command, these two bytes represent the requested package ID. While for acknowledging other commands, these two bytes are set to 00h. 

11. NAK (AA0Fh) 
This command indicates corrupted transmission or unsupported features. 

11.1 NAK Counter 

No use. 

11.2 Error Number 

	Picture Type Error 
	01h 
	Parameter Error 
	0bh

	Picture Up Scale 
	02h 
	Send Register Timeout 
	0ch

	Picture Scale Error 
	03h 
	Command ID Error 
	0dh

	Unexpected Reply 
	04h 
	Picture Not Ready 
	0fh 

	Send Picture Timeout 
	05h 
	Transfer Package Number Error 
	10h

	Unexpected Command 
	06h 
	Set Transfer Package Size Wrong 
	11h

	SRAM JPEG Type Error 
	07h 
	Command Header Error 
	F0h

	SRAM JPEG Size Error 
	08h 
	Command Length Error 
	F1h

	Picture Format Error 
	09h 
	Send Picture Error 
	F5h

	Picture Size Error 
	0ah 
	Send Command Error 
	ffh 


12. Light Frequency (AA13h) The host issues this command to change the light frequency of the C328-7640. 

12.1 Light Frequency Type 

	50Hz 
	00h 

	60Hz 
	01h


Command Protocol:1. SYNC Command 
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2. Make Connection with C328-7640 Send the SYNC command (at 14400bps) until receiving ACK command from C328-7640 (usually an ACK command is receive after sending 25 times of SYNC command). This must be done after power up. 
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3. Snapshot Picture (uncompressed snapshot picture ):
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.

Software

camera

When the program starts hit "Init" so the camera can start up and initialize to the baud rate of the camera.  After that you can hit "Get Now" which uses the GetJpegPicture function to take the picture and immediatly start transfering it to your computer.  Or you can hit "Snapshot" which stores the JPEG image on the built in memory on the camera, then start transfering it to your computer. 
I was only able to get the JPEG options for this camera working so the GetRawPicture function doesn't work.  I believe this is due to the small buffer size of the camera.  Because the GetRawPicture function doesn't work frame rate is limited.  In 80X64 I have only been able to get 1 frame every 1.14 seconds, in 160x128 I can only get a frame every 2.5 seconds, and it gets progressively worse from there.  I am hoping in the figure to figure out a way to get GetRawPicture working.

It's can be frustrating working with this camera.  Sometimes it seems it doesn't want to take pictures so you have to hit Reset or Init Camera.  It seems like if you don't constantly take pictures the camera goes to sleep so I have to hit Reset to wake it up.  Other times I have to restart the application.

Google translator service

GoogleTranslator is an object that allows you to translate text using the power of Google's online language tools. GoogleTranslator is an example of a WebResourceProvider and makes use of the StringParser utility class, both of which are published elsewhere at CodeProject.
The demo app also performs a reverse translation, which can often appear amusing when compared to the original text. The app can be used as a poor man's resource translator for simple phrases, but you'd be wise to confirm the translation with a native speaker before using the results.
GoogleTranslator works by posting a request to Google's online translation form and parsing the results. All the "heavy lifting" is done by the WebResourceProvider class, described elsewhere at CodeProject.WebResourceProvider fetches the content from Google and offers GoogleTranslator an opportunity to parse it.

MODI

Microsoft Office Document Imaging (MODI) is a Microsoft Office application that supports editing documents scanned by Microsoft Office Document Scanning. It was first introduced in Microsoft Office XP and is included in later Office versions including Office 2007. It is no longer available in Office 2010. According to Microsoft, MODI allows users to:

:

· Scan single or multi-page documents.

· Produce editable text from a scanned document using OCR.

· Copy and export scanned text and images to Microsoft Word.

· View a scanned document (the software does not permit navigating among multiple documents).

· Search for text within scanned documents.

· Easily reorganize scanned document pages.

· Send scanned documents via e-mail or Internet fax.

· Annotate scanned documents including using ink on a Tablet PC.

While the native file format of MODI seems to be MDI, MODI can read and write a small variety of TIFF files. It can also save OCR text into the original TIFF file. However, MODI produces .tif files which violate the TIFF standard[1] and are usable only by the Microsoft Office Document Imaging products[2]. JPEG format images can be recovered from these files using data carving recovery tools designed to cull intact files from images of damaged hard drives such as foremost[3]. The OCR text in these files is visible in a binary editor.

In its default mode, the OCR engine will deskew and re-orient the page where required. If the objectname.save() method is called it will save the deskewed reoriented images back into the original image file.

