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RZ/A1 CMOS & kry Rz F

3.5 REEHxAFZ#HRSEIG: BAYER > RGB

IR EAE Bayer B84 IR 2 RGB KR, FMEERTEA =AM EA1T, 1 Bayer —MER
SEhrfa i R — g, ik, —MERER T HCRBit &, G EERAMEE A BN EREET
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void PutCaptureData2FrameBuff( uint32_t* CaptureDt, int CapWidth, int CapHeight, uint32_t* fb, int
fbWidth ) 11 FEFE IR G A7 0 3 52 1) 1) 7R 2 A

void bayer_bit10_8(uint16_t* input_ram_10bit, uint8_t* input_ram_8bit, int width, int height )
I A R AFRAE A% S, 10 Ar ek 8 1.

void bayer_to_rgb24(unsigned char *pBay, unsigned long *pRGB24, int width, int height, int pix_order)
/1 1R, M Bayer #2055 ik RGB #5310

#include "r_typedefs.h"

#define FALSE 0

#define TRUE 1

#define RGB888_TO_RGB565(a,b,c) (((a&0xf8)<<8) | ((b&0xfc)<<3) | ((c&0x£8)>>3));
#define RGB888_TO_LONG(b,qg,r) ( (r<<l6) | (g<<8) | (b) );

/* insprired by OpenCV's Bayer decoding */
void static v4lconvert_border bayer line to_bgr24( unsigned char* bayer,
unsigned char* adjacent_bayer, unsigned 1long *bgr, int
width,
int start_with _green, int blue_line)
{
int t0, t1;

if (start_with_green)
{ /* First pixel */
if (blue_line)//grgr—-bgbg
{ *bgr++=RGB888_TO_LONG (bayer[1],bayer[0],adjacent_bayer[0]);
élse//gbgbffrgrg
j *bgr++=RGB888_TO_LONG (adjacent_bayer [0],bayer[0],bayer[1]);

/* Second pixel */
t0 = (bayer[0] + bayer([2] + adjacent_bayer[l] + 1) / 3;//g
tl = (adjacent_bayer[0] + adjacent_bayer[2] + 1) >> 1;//r
if (blue_line)
{
*bgr++=RGB888_TO_LONG (bayer[1],t0,tl);
}
else //gbgb--rgrg
{
*bgr++=RGB888_TO_LONG(tl,t0,bayer[1l]);
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RZ/A1 CMOS & kry Rz F

}

bayer++;
adjacent_bayer++;
width —-= 2;

}

else

{
/* First pixel */
t0 = (bayer[l] + adjacent_bayer[0] + 1) >> 1;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (bayer [0],t0,adjacent_bayer[1]);
}
else
{
*bgr++=RGB888_TO_LONG (adjacent_bayer[1],t0,bayer[0]);
}
width——;
}

if (blue_line)
{
for ( ; width > 2; width -= 2) {
t0 = (bayer[0] + bayer([2] + 1) >> 1;

*bgr++=RGB888_TO_LONG (t0,bayer[1l],adjacent_bayer[1l]);
bayer++;
adjacent_bayer++;

t0 = (bayer[0] + bayer[2] + adjacent_bayer[1l] + 1) / 3;
tl = (adjacent_bayer[0] + adjacent_bayer[2] + 1) >> 1;

*bgr++=RGB888_TO_LONG (bayer[1],t0,tl);
bayer++;
adjacent_bayer++;
}
}

else
{
for ( ; width > 2; width —-= 2)
{
t0 = (bayer[0] + bayer([2] + 1) >> 1;
*bgr++=RGB888_TO_LONG (adjacent_bayer[1l],bayer[1],t0);
bayer++;

adjacent_bayer++;

t0 = (bayer[0] + bayer[2] + adjacent_bayer[1l] + 1) / 3;
tl (adjacent_bayer[0] + adjacent_bayer[2] + 1) >> 1;

*bgr++=RGB888_TO_LONG(tl,t0,bayer[1l]);
bayer++;
adjacent_bayer++;

}

if (width == 2)
{
/* Second to last pixel */
t0 = (bayer[0] + bayer([2] + 1) >> 1;
if (blue_line) {
*bgr++=RGB888_TO_LONG (t0,bayer[1l],adjacent_bayer[1l]);
}
else
{
*bgr++=RGB888_TO_LONG (adjacent_bayer[1l],bayer[1],t0);
}
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RZ/A1 CMOS & kry Rz F

/* Last pixel */
t0 = (bayer[l] + adjacent_bayer[2] + 1) >> 1;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (bayer[2],t0,adjacent_bayer[1]);
}
else
{
*bgr++=RGB888_TO_LONG (adjacent_bayer[1],t0,bayer[2]);
}
}
else
{
/* Last pixel */
if (blue_line)
{
*bgr++=RGB888_TO_LONG (bayer [0],bayer[1l],adjacent_bayer[1l]);
}
else
{
*bgr++=RGB888_TO_LONG (adjacent_bayer[1l],bayer[l],bayer[0]);
}

/* From 1ibdcl1394, which on turn was based on OpenCV's Bayer decoding */
void static bayer_to_rgbbgr24 (unsigned char *bayer, unsigned long *bgr,
int width, int height, int start_with green, int

blue_line)
{

int t0, t1;

/* (width - 2) because of the border */

unsigned char *bayerEnd;

/* render the first line */
v4lconvert_border_bayer_line_to_bgr24 (bayer, bayer + width, bgr, width,
start_with_green, blue_line);

/* reduce height by 2 because of the special case top/bottom line */
for (height -= 2; height; height--)
{
bayerEnd = bayer + (width - 2);

if (start_with_green)

{

t0 = (bayer[l] + bayer([width * 2 + 1] + 1) >> 1;
/* Write first pixel */
tl = (bayer[0] + bayer[width * 2] + bayer[width + 1] + 1) / 3;

if (blue_line)
{
*bgr++=RGB888_TO_LONG(t0, tl,bayer [width]);
}
else
{
*bgr++=RGB888_TO_LONG (bayer [width],t1l,t0);
}

/* Write second pixel */
tl = (bayer[width] + bayer[width + 2] + 1) >> 1;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (t0, bayer [width],tl);
}
else
{
*bgr++=RGB888_TO_LONG(tl, bayer[width + 1],t0);
}
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bayer++;
}
else
{
/* Write first pixel */
t0 = (bayer[0] + bayer[width * 2] + 1) >> 1;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (t0, bayer [width], bayer [width + 1]);

}
else
{
*bgr++=RGB888_TO_LONG (bayer [width + 1],bayer[width],t0);
}
}

if (blue_line)
{

for (; bayer <= bayerEnd - 2; bayer += 2)
{
t0 = (bayer[0] + bayer[2] + bayer[width * 2] +
bayer [width * 2 + 2] + 2) >> 2;
tl = (bayer[l] + bayer([width] +
bayer [width + 2] + bayer[width * 2 + 1] +

2) >> 2;

*bgr++=RGB888_TO_LONG(t0,tl, bayer|[width + 17]);

t0 = (bayer[2] + bayer([width * 2 + 2] + 1) >> 1;
tl = (bayer[width + 1] + bayer[width + 3] +
1) > 1;

*bgr++=RGB888_TO_LONG (t0, bayer [width + 2],tl);

else
{
for (; bayer <= bayerEnd - 2; bayer += 2)
{
t0 = (bayer[0] + bayer[2] + bayer[width * 2] +
bayer [width * 2 + 2] + 2) >> 2;
tl = (bayer[l] + bayer[width] +
bayer [width + 2] + bayer[width * 2 + 1] +
2) >> 2;
*bgr++=RGB888_TO_LONG (bayer [width + 1],tl,t0);
t0 = (bayer[2] + bayer([width * 2 + 2] + 1) >> 1;
tl = (bayer[width + 1] + bayer[width + 3] +
1) >> 1;

*bgr++=RGB888_TO_LONG (tl, bayer[width + 2],t0);
}
if (bayer < bayerEnd)
{

/* write second to last pixel */

t0 = (bayer[0] + bayer[2] + bayer[width * 2] +
bayer [width * 2 + 2] + 2) >> 2;

tl = (bayer[l] + bayer[width] +
bayer [width + 2] + bayer[width * 2 + 1] +
2) >> 2;

if (blue_line)
{
*bgr++=RGB888_TO_LONG(t0,tl,bayer [width + 1]);
}
else

{
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RZ/A1 CMOS & kry Rz F

*bgr++=RGB888_TO_LONG( bayer[width + 1],t1,t0);
}
/* write last pixel */
t0 = (bayer[2] + bayer([width * 2 + 2] + 1) >> 1;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (t0, bayer [width + 2],bayer [width + 17]);
}
else
{
*bgr++=RGB888_TO_LONG( bayer [width + 1],bayer[width + 2],t0);
}
bayer++;
}
else
{
/* write last pixel */
t0 = (bayer[0] + bayer[width * 2] + 1) >> 1;
tl = (bayer[1l] + bayer[width * 2 + 1] + bayer[width] + 1) / 3;
if (blue_line)
{
*bgr++=RGB888_TO_LONG (t0,tl,bayer [width + 1]);
}
else
{
*bgr++=RGB888_TO_LONG (bayer [width + 1],t1l,t0);
}
}

/* skip 2 border pixels */

bayer += 2;
blue_line = !blue_line;
start_with _green = !start_with_green;

}

/* render the last line */
v4lconvert_border_bayer_line_to_bgr24 (bayer + width, bayer, bgr,
width, !'start_with_green, !blue_line);

}

/*convert bayer raw data to rgb24
* args:
* pBay: pointer to buffer containing Raw bayer data data
* PRGB24: pointer to buffer containing rgb24 data
* width: picture width
* height: picture height
* pix_order: bayer pixel order (0=gb/rg l=gr/bg 2=bg/gr 3=rg/bg)
*/
void bayer to_rgb24 (unsigned char *pBay, unsigned long *pRGB24,
int width, int height, int pix_order)

{

switch (pix_order)

{

/*conversion functions are build for bgr, by switching b and r lines we

get rgb*/

case 0: /* gbgbgb... | rgrgrg... (V4L2_PIX_FMT_SGBRGS8) */
bayer_to_rgbbgr24 (pBay, pRGB24, width, height, TRUE, FALSE);
break;

case 1: /* grgrgr... | bgbgbg... (V4L2_PIX_FMT_SGRBGS8) */
bayer_to_rgbbgr24 (pBay, pRGB24, width, height, TRUE, TRUE);
break;

case 2: /* bgbgbg... | grgrgr... (V4L2_PIX_FMT_SBGGRS8) */
bayer_to_rgbbgr24 (pBay, pRGB24, width, height, FALSE, FALSE);
break;
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RZ/A1 CMOS 1E 1% LY R B

case 3: /* rgrgrg... ! gbgbgb... (V4L2_PIX_FMT_SRGGB8) */
bayer_to_rgbbgr24 (pBay, pRGB24, width, height, FALSE, TRUE);
break;

default: /* default is 0*/
bayer_to_rgbbgr24 (pBay, pRGB24, width, height, TRUE, FALSE);
break;

}

void bayer bitl0_8(uintlé6_t* input_ram 10bit, wuint8_t* input_ram 8bit, int
width, int height )
{

int raw, col;

uintl6_t* input input_ram_10bit;

uint8_t* output = input_ram 8bit;

for( raw=0; raw<height; raw++ )
{
for( col=0; col<width; col++ )
{
*output = (*input >> 2);
output++;
input++;

}

void PutCaptureData2FrameBuff( uint32_t* CaptureDt, int CapWidth, int CapHeight,
uint32_t* fb, int fbWidth )
{
int raw, col;
uint32_t* input = CaptureDt;
uint32_t* output = fb;

for( raw=0; raw<CapHeight; raw++ )
{
for( col=0; col<CapWidth; col++ )
{
output [raw*fbWidth+col] = *input++;

}
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AT ETMEHEH
e R

http://cn.renesas.com/

RZ/A1H LSI URL:
http://cn.renesas.com/products/mpumcu/rz/rza/index.jsp

Last
http://www.renesas.com/inquiry
contact.china@renesas.com
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible
for the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from
the use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends
on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc. Renesas Electronics products are
neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause
serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it in a particular application. You
may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties
arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of
the use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very
difficult, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics
assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign
laws or regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not
limited to the development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export
control laws and regulations and follow the procedures required by such laws and regulations.

10. ltis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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LENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Hong Kong Limited

Renesas Electronics Canada Limited Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok,
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada Kowloon, Hong Kon: .
Tel: +1-905-898-5441, Fax: +1-905-898-3220 el 165522696686, Fax: +852 2686-9022/9044

Renesas Electronics Taiwan Co. Ltd.
Renesas Electronics Europe Limited 3F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K Tel +886-2-8175-9600, Fax: +886 2-8175-9670
Tel: +44-1628-585-100, Fax: -+44-1628-585-900 Renesas Electronics Singapore Pte. Ltd.
Renesas Electronics Europe GmbH 80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Arcadiastrasse 10, 40472 Disseldorf, Germany Tel: +65-6213-0200, Fax: +65-6213-0300
Tel: +49-211-6503°0, Fax: +49-211-6503-1327 Renesas Electronics Malaysia Sdn.Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jin Persiaran Barat, 46050
Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics Korea Co., Ltd.
Renesas Electronics (Shanghai) Co., 12F., 234 Teheran-ro, Gangnam-Ku, Seoul, 135-920, Korea
Unit 301, Tower A, Central Towers, 555 Langau Road, Putuo District, Shanghai, P. R. China 200333 Tel: +82-2-558-3737, Fax: +82-2-558-5141
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999
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