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Version

RGA1

RGAI_plus

RGA2

RGA2-
Lite0

RGA2-
Litel

RGA2-

Enhance

Codename

Pagani

Jaguar
Plus

Beetles

Beetles
Plus

Audi

Granite

Lincoln

Capricorn

Maybach

BMW

Benz

Infiniti

Gemini

Lion

Mclaren

Mercury

Puma

skylarkV2

Source Destination

Chip
min max min max

RK3066

RK3188

2x2 8192x8192 2x2 2048x2048

RK2926/2928

RK3026/3028

RK3128
2x2 8192x8192 2x2 2048x2048

Sofia 3gr

RK3288/3288w

2x2 8192x8192 2x2 4096x4096

RK3190

RK3368

2x2 8192x8192 2x2 4096x4096

RK3366

RK3228

RK3228H

2x2 8192x8192 2x2 4096x4096

RK3326

RK1808

2x2 8192x8192 2x2 4096x4096

RK3399

RK1108

RV1126/RV1109

RK3566/RK3568

Function

90/180/270 Rotate
X/Y Mirror

Crop

1/2~8 scale
Alpha blend
Color key

Color fill

ROP
IOMMU(32bit)

90/180/270 Rotate
X/Y Mirror

Crop

1/2~8 scale
Alpha blend
Color key

Color fill

Color palette
IOMMU(32bit)

90/180/270 Rotate
X/Y Mirror

Crop

1/16~16 scale
Alpha blend
Color key

Color fill

Color palette

ROP
IOMMU(32bit)

90/180/270 Rotate
X/Y Mirror

Crop

1/8~8 scale
Alpha blend
Color key

Color fill

Color palette

ROP
IOMMU(32bit)

90/180/270 Rotate
X/Y Mirror

Crop

1/8~8 scale

Alpha blend
Color key

Color fill

Color palette
IOMMU(32bit)

90/180/270 Rotate

X/Y Mirror

Crop

1/16~16 scale

Alpha blend

Color key

Color fill

Color palette

ROP(NA for
RV1108/RV1109/RK3566)

Pixels/Cycle



Orion

Otter

Bull

RGA3 Orion

TE:

1). PRI B AL AR 3R

RK3588

RV1106/1103

RK3528

RK3588

68x2

8176x8176

HIBE I N BRI EEE, SePrisiTikRe R Bl 5

68x2

8128x8128

NN quantize(NA for
RK3399/RV1108)

osd (only
RV1106/RV1103)
IOMMU(32bit, RK3528 /4
40bit, NA for
RV1106/1103)

90/180/270 Rotate
X/Y Mirror

Crop

1/8~8 scale

Alpha blend
Color key

FBC
IOMMU(40bit)

- BEEFBERAEAE R, PIRBIE NS % .

2). BB/ NN FEA I AL, RS IE W B R SRR ERERIX. v, width, heightZH0R UK T-55 712,

3). RGA )41k /I FITOMMU [ bit i B2 AH G BRA, 491 145 25 S #E32bit IOMMU IR GA SERR 4 BR M bk T4k 5 771 SCHF0~4G I Y

el

1.2 GRS R

¢ Pixel Format conversion, BT.601/BT.709/BT.2020(only RGA3)

¢ Dither operation

3 (by pass)
2 (scale)
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Version Codename Chip Input Data Format Output Data Format
RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT RGBA 8888 RK_FORMAT ARGB_8888
g ISR RK_FORMAT BGRA_8888 RK_FORMAT ABGR_8888
RK_FORMAT ARGB_8888 RK_FORMAT RGBX_ 8888
RK_FORMAT ABGR 8888 RK_FORMAT BGRX 8888
RK_FORMAT RGBX 8888 RK_FORMAT XRGB 8888
RK_FORMAT BGRX_8888 RK_FORMAT XBGR_8888
RK_FORMAT XRGB_8888 RK_FORMAT RGBA 4444
RK_FORMAT XBGR_8888 RK_FORMAT BGRA 4444
RK_FORMAT RGBA 4444 RK_FORMAT ARGB 4444
Jaguar RK_FORMAT BGRA 4444 RK_FORMAT ABGR 4444
Plus RK3188 RK _FORMAT ARGB 4444 RK_FORMAT RGBA 5551
RK_FORMAT ABGR 4444 RK_FORMAT BGRA 5551
RK_FORMAT RGBA_5551 RK_FORMAT ARGB_5551
RK_FORMAT BGRA 5551 RK_FORMAT ABGR 5551
RK_FORMAT ARGB 5551 RK_FORMAT RGB_888
RGAL RK_FORMAT ABGR 5551 RK_FORMAT BGR 888
RK_FORMAT RGB_888 RK_FORMAT RGB_565
RK_FORMAT BGR_ 888 RK_FORMAT BGR_565
RK_FORMAT RGB_565 RK_FORMAT YCbCr 420 SP (only for
Beetles RK2926/2928 RK_FORMAT BGR 565 Blur/sharpness)
RK_FORMAT YCbCr 420 SP RK_FORMAT YCrCbr 420 SP (only for
RK_FORMAT _YCrCbr 420 SP Blur/sharpness)
RK_FORMAT YCbCr 422 SP RK_FORMAT YCbCr 422 SP (only for
RK_FORMAT YCrCbr 422 SP Blur/sharpness)
RK_FORMAT YCbCr 420 P RK_FORMAT YCrCbr 422 SP (only for
RK_FORMAT YCrCbr 420 P Blur/sharpness)
RK_FORMAT_YCbCr 422 P RK_FORMAT_YCbCr 420 P (only for
RK_FORMAT_YCrCbr 422 P Blur/sharpness)
Beetles RK3026/3028 RK_FORMAT BPP1 RK_FORMAT YCrCbr 420 P (only for
Plus RK_FORMAT BPP2 Blur/sharpness)
RK _FORMAT BPP4 RK_FORMAT YCbCr 422 P (only for
RK_FORMAT_BPP8 Blur/sharpness)
RK_FORMAT_YCrCbr_422 P (only for
Blur/sharpness)
RGAI plus RK_FORMAT RGBA 8888 RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888 RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888 RK_FORMAT ARGB_8888
RK_FORMAT ABGR 8888 RK_FORMAT ABGR 8888
Audi RK3128 RK_FORMAT RGBX 8888 RK_FORMAT RGBX_ 8888

RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR_4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888

RK_FORMAT BGR_888

RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB. 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT_ARGB_5551
RK_FORMAT ABGR_ 5551
RK_FORMAT RGB 888

RK_FORMAT BGR_888

RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT_YCbCr 420 _SP
RK_FORMAT_YCrCbr 420 _SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP
RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P

RK FORMAT_YCbCr_420_SP (only for
normal Bitblt without alpha)
RK_FORMAT_YCrCbr_420_SP (only for
normal Bitblt without alpha)
RK_FORMAT_YCbCr_422_SP (only for
normal Bitblt without alpha)



Granite Sofia 3gr normal Bitblt without alpha)
Lincoln RK3288/3288w RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_8888
RK_FORMAT RGBX 8888 RK_FORMAT RGBA_ 8888
RK_FORMAT BGRX 8888 RK_FORMAT BGRA 8888
RK_FORMAT XRGB_8888 RK_FORMAT ARGB_8888
RK_FORMAT XBGR 8888 RK_FORMAT ABGR 8888
RK_FORMAT RGBA 4444 RK_FORMAT RGBX_ 8888
RK_FORMAT BGRA 4444 RK_FORMAT BGRX_8888
RK_FORMAT ARGB_4444 RK_FORMAT XRGB_8888
RK_FORMAT ABGR_4444 RK_FORMAT XBGR_8888
RK_FORMAT RGBA 5551 RK_FORMAT RGBA 4444
RK_FORMAT BGRA 5551 RK_FORMAT BGRA 4444
RK_FORMAT ARGB 5551 RK_FORMAT ARGB 4444
RK_FORMAT ABGR 5551 RK_FORMAT ABGR 4444
RK_FORMAT RGB 888 RK_FORMAT RGBA 5551
RGA2 RK_FORMAT BGR_888 RK_FORMAT BGRA_5551
Capricorn RK3190 RK_FORMAT RGB_565 RK_FORMAT ARGB_5551
RK_FORMAT BGR_565 RK_FORMAT ABGR_5551
RK_FORMAT YCbCr_420_SP RK_FORMAT RGB_888
RK_FORMAT YCrCbr 420 SP RK_FORMAT BGR 888
RK_FORMAT YCbCr 422 SP RK_FORMAT RGB_565
RK_FORMAT_YCrCbr_422_SP RK_FORMAT BGR_565
RK_FORMAT YCbCr_420_P RK_FORMAT_ YCbCr_420_SP
RK_FORMAT YCrCbr_420 P RK_FORMAT YCrCbr_420_SP
RK_FORMAT YCbCr 422 P RK_FORMAT YCbCr 422 _SP
RK_FORMAT YCrCbr 422 P RK_FORMAT YCrCbr 422 SP
RK_FORMAT_BPP1 (only for color RK_FORMAT_YCbCr_420 P
palette) RK_FORMAT_YCrCbr_420_P
RK_FORMAT BPP2 (only for color RK_FORMAT _YCbCr 422 P
palette) RK_FORMAT_YCrCbr 422 P
RK_FORMAT BPP4 (only for color
palette)
RK_FORMAT BPP8 (only for color
palette)
RGA2- RK_FORMAT RGBA 8888 RK_FORMAT RGBA 8888
LiteO RK_FORMAT BGRA 8888 RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888 RK_FORMAT ARGB_8888
RK_FORMAT ABGR_8888 RK_FORMAT ABGR_8888
RK_FORMAT RGBX 8888 RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888 RK_FORMAT BGRX 8888
RK_FORMAT XRGB_ 8888 RK_FORMAT XRGB_8888
RK_FORMAT XBGR 8888 RK_FORMAT XBGR 8888
Maybach RK3368 RK _FORMAT RGBA 4444 RK FORMAT RGBA 4444

RK_FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P
RK_FORMAT BPPI
RK_FORMAT BPP2
RK_FORMAT BPP4
RK_FORMAT BPP8

RK_FORMAT BGRA_ 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB 5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888

RK_FORMAT YCrCbr 422 SP (only for

normal Bitblt without alpha)

RK_FORMAT_YCbCr_420_P (only for

normal Bitblt without alpha)

RK_FORMAT_YCrCbr 420 P (only for

normal Bitblt without alpha)

RK_FORMAT YCbCr 422 P (only for

normal Bitblt without alpha)

RK_FORMAT YCrCbr 422 P (only for

RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888



RGA2-
Litel

RGA2-

Enhance

BMW

Benz

Infiniti

Gemini

Lion

Mclaren

RK3366

RK3228

RK3228H

RK3326

RK1808

RK3399

RK_FORMAT_BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565

RK _FORMAT YCbCr 420 SP
RK_FORMAT_YCrCbr_420_SP
RK_FORMAT_YCbCr_422_SP
RK_FORMAT_YCrCbr _422_SP
RK_FORMAT YCbCr 420_P
RK_FORMAT YCrCbr 420 P

RK FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P
RK_FORMAT BPP!I (only for color
palette)

RK _FORMAT BPP2 (only for color
palette)

RK _FORMAT BPP4 (only for color
palette)

RK_FORMAT_BPPS (only for color
palette)

RK_FORMAT RGBA 8888
RK_FORMAT BGRA_ 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_ 8888
RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_ 8888
RK_FORMAT XBGR 8888
RK_FORMAT RGBA_4444
RK_FORMAT BGRA_4444
RK_FORMAT ARGB_4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888
RK_FORMAT BGR 888
RK_FORMAT RGB_565
RK_FORMAT BGR 565
RK_FORMAT_YCbCr_420_SP
RK_FORMAT YCrCbr_420_SP
RK_FORMAT YCbCr_ 422 SP
RK_FORMAT YCrCbr_422_SP
RK_FORMAT YCbCr 420_P
RK_FORMAT YCrCbr 420 P

RK FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P
RK_FORMAT YCbCr_420_SP_10B
RK_FORMAT YCrCb_420_SP_10B
RK_FORMAT YCbCr_422 SP_10B
RK_FORMAT YCrCb_422 SP_10B
RK_FORMAT BPP1 (only for color
palette)

RK_FORMAT_BPP2 (only for color
palette)

RK_FORMAT BPP4 (only for color
palette)

RK_FORMAT BPP8 (only for color
palette)

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_ 8888
RK_FORMAT ABGR_8888

RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565
RK_FORMAT YCbCr 420 SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP
RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT_YCbCr 422 P
RK_FORMAT_YCrCbr 422 P

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_8888
RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR 5551
RK_FORMAT RGB 888
RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565
RK_FORMAT YCbCr 420 SP
RK_FORMAT_YCrCbr 420 SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP
RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT YCbCr 422 P
RK_FORMAT_YCrCbr 422 P

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB 8888
RK_FORMAT ABGR_8888



RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_ 8888
RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR_4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_ 5551
RK_FORMAT RGB_888

RK_FORMAT BGR_ 888

RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_ 5551
RK_FORMAT RGB_ 888

RK_FORMAT BGR 888

RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT_YCbCr 420 _SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP

RK_FORMAT_YCbCr 420 SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP

RK_FORMAT_YCbCr_420_P
RK_FORMAT YCrCbr 420 P

RK FORMAT YCbCr 422 P

RK _FORMAT YCrCbr 422 P
RK_FORMAT_YCbCr_420_SP_10B
RK_FORMAT_YCrCb_420_SP_10B
RK_FORMAT_YCbCr_422_SP_10B
RK_FORMAT YCrCb_422 SP_10B
RK_FORMAT BPP1 (only for color

RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT_YCbCr 422 P
RK_FORMAT YCrCbr 422 P
RK_FORMAT YUYV 422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422

palette)
RK_FORMAT_BPP2 (only for color
Mercury RK1108 palette)
RK_FORMAT BPP4 (only for color
palette)
RK_FORMAT BPP8 (only for color
palette)
Puma RV1126/ RV1109 RK_FORMAT RGBA_8888 RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888 RK_FORMAT BGRA 8888
RK_FORMAT ARGB 8888 RK_FORMAT ARGB_8888
skylarkV2 RK3566/RK3568 ~ RK_FORMAT ABGR 8888 RK_FORMAT ABGR_8888
RK_FORMAT_RGBX_8888 RK_FORMAT_RGBX_8888
Orion RK3588 RK_FORMAT BGRX_8888 RK_FORMAT_ BGRX_8888
RK_FORMAT_XRGB_8888 RK_FORMAT_XRGB_8888
RK_FORMAT_XBGR_8888 RK_FORMAT_XBGR_8888
RK_FORMAT RGBA 4444 RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444 RK_FORMAT BGRA 4444
RK_FORMAT ARGB 4444 RK_FORMAT ARGB_4444
RK_FORMAT_ABGR_4444 RK_FORMAT_ABGR_4444
RK_FORMAT_RGBA_5551 RK_FORMAT_RGBA_5551
RK_FORMAT BGRA_5551 RK_FORMAT BGRA_5551
Otter RV1106/1103

RK_FORMAT ARGB 5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888
RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565

RK_FORMAT ARGB_5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_888
RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565

RK_FORMAT YCbCr 420 SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT_YCbCr 422 SP
RK_FORMAT_YCrCbr 422 _SP

RK_FORMAT YCbCr 420 SP
RK_FORMAT YCrCbr 420 _SP
RK_FORMAT _YCbCr 422 SP
RK_FORMAT_YCrCbr 422 _SP

RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P

RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P



Bull

RGA3 Orion

T

RK3528

RK3588

RK_FORMAT YUYV_422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422
RK_FORMAT_YCbCr_400
RK_FORMAT YCbCr_420_SP_10B
RK_FORMAT YCrCb_420_SP_10B
RK_FORMAT YCbCr 422 SP_10B
RK_FORMAT YCrCb 422 SP_10B
RK_FORMAT BPP1 (only for color
palette)

RK_FORMAT_BPP2 (only for color
palette)

RK _FORMAT BPP4 (only for color
palette)

RK _FORMAT BPPg (only for color
palette)

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_ 8888
RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGB_888
RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565
RK_FORMAT YCbCr 420 SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT _YCbCr 422 _SP
RK_FORMAT_YCrCbr 422 SP
RK_FORMAT YUYV 422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422
RK_FORMAT YCbCr 420 SP_10B
RK_FORMAT _YCrCb_420 SP_10B
RK_FORMAT_YCbCr 422 SP_10B
RK_FORMAT YCrCb 422 SP_10B

1). Y& RI20940K 5 B K FE B, Y4004% 3R ED2 8 Tk 7 €l K FE I o

1.3 B G = 55 3 e

RK_FORMAT YUYV 422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422
RK_FORMAT YCbCr 400
RK_FORMAT Y4

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT RGBX 8888
RK_FORMAT BGRX 8888
RK_FORMAT RGB_888
RK_FORMAT BGR_888
RK_FORMAT RGB_565
RK_FORMAT BGR_565
RK_FORMAT YCbCr 420 SP
RK_FORMAT YCrCbr 420 SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP
RK_FORMAT YUYV 422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422
RK_FORMAT YCbCr 420 SP_10B
RK_FORMAT YCrCb 420 SP_10B
RK_FORMAT YCbCr 422 SP_10B
RK_FORMAT_YCrCb 422 SP_10B
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Version

RGAL1
RGA1_Plus

RGA2
RGA2_Lite0
RGA2_Litel
RGA2_Enhance

Byte_stride

Format

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_ 8888
RK_FORMAT ABGR 8888
RK_FORMAT RGBX_ 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888

RK_FORMAT RGBA 4444
RK_FORMAT BGRA_ 4444
RK_FORMAT_ARGB_4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA 5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_5551
RK_FORMAT ABGR_5551
RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT RGB_888
RK_FORMAT BGR_888

RK_FORMAT YCbCr 420 SP
RK_FORMAT_YCrCbr 420 _SP
RK_FORMAT YCbCr 422 SP
RK_FORMAT YCrCbr 422 SP

RK_FORMAT YCbCr 420 P
RK_FORMAT YCrCbr 420 P
RK_FORMAT YCbCr 422 P
RK_FORMAT YCrCbr 422 P

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_8888
RK_FORMAT RGBX_ 8888
RK_FORMAT BGRX 8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR 8888

RK_FORMAT RGBA 4444
RK_FORMAT BGRA 4444
RK_FORMAT ARGB_ 4444
RK_FORMAT ABGR 4444
RK_FORMAT RGBA_5551
RK_FORMAT BGRA 5551
RK_FORMAT ARGB_ 5551
RK_FORMAT ABGR 5551
RK_FORMAT RGB_565

RK_FORMAT BGR_565

RK_FORMAT YUYV 422
RK_FORMAT YVYU 422
RK_FORMAT UYVY 422
RK_FORMAT VYUY 422
RK_FORMAT YUYV _420
RK_FORMAT YVYU_420
RK_FORMAT UYVY 420
RK_FORMAT VYUY 420

RK_FORMAT RGB_888
RK_FORMAT BGR_888

Alignment

width stride TS X 7 53K

width strideZi2 %} 5%

width strideZii4 %} 5%

width strideZii4%} 5%, x_offset. y_offsets width.
height. height stride34)Z5i2% 5%

width stride o5} 525K

width strideZf2%f 5%

width strideZJi2%} 5%, x offset. y offset. width.
height. height stride41Zi2%) %

width strideZii4 %} 5%



RK_FORMAT YCbCr 420_SP
RK_FORMAT YCrCbr 420 SP

RK_FORMAT YCbCr 422 SP

RK_FORMAT YCrCbr 422 SP

RK_FORMAT YCbCr 420 P width strideZii4%} 5%, x offset. y offset. width.
RK_FORMAT YCrCbr 420 P height. height stride34JZH2%} 5%
RK_FORMAT YCbCr 422 P

RK_FORMAT YCrCbr 422 P

RK_FORMAT_YCbCr 400

RK_FORMAT Y4

RK_FORMAT_YCbCr_420_SP_10B

RK_FORMAT YCrCb 420 SP 10B width strideZii 1651557, x offset. y offset. width.
RK_FORMAT YCbCr 422 SP_10B height. height stride33) 202X} 5%
RK_FORMAT YCrCb 422 SP 10B

RK_FORMAT RGBA 8888
RK_FORMAT BGRA 8888
RK_FORMAT ARGB_8888
RK_FORMAT ABGR_8888

width strideZFi4 %} 5

RK_FORMAT RGBX_8888
RK_FORMAT BGRX_8888
RK_FORMAT XRGB_8888
RK_FORMAT XBGR_8888
RK_FORMAT RGB_565 ) o

- - - width strideZii8%} 5%
RK_FORMAT BGR_565
RK_FORMAT YUYV_422
RK_FORMAT_YVYU_422 width strideZi8 %} 5%, x_offset. y_offset. width.
RK_FORMAT UYVY 422 height. height stride33) 202X} 5%

RK_FORMAT VYUY 422

RGA3 16
RK_FORMAT RGB_ 888

width strideZil1 6%} 7%
RK_FORMAT BGR_888

RK_FORMAT YCbCr 420 _SP
RK_FORMAT YCrCbr 420 SP width strideZii 165155, x offset. y offset. width.
RK_FORMAT YCbCr 422 SP height. height stride33)Zi2%F 5%

RK_FORMAT YCrCbr 422 _SP

RK_FORMAT_YCbCr 420 _SP_10B

RK_FORMAT YCrCb 420 SP 10B width strideZJi64%1 5%, x offset. y offset. width.
RK_FORMAT YCbCr 422 SP_10B height. height stride33)Z02 %} 5%
RK_FORMAT YCrCb 422 SP 10B

FBC mode B iR AT TR AN, width, heightZii 163 5

B _Eikkg 0 38R AN, width. heightZii8%} 5%, #i A\l

TILE8*8 mode .
JEwidth stride. height strideZii 16X} 5%

‘; }1:
D). SFERIFFEAK: lem(bpp, byte stride * 8) / pixel stride.

2). B R QR AT, O T OREREPERIRTE,  librga g4 B ™ i 150 5 2R BEAT £ 3



2. A

RGA 1137 £ e librga.so& I — & UM BT ARA S, ARIRBETHEIIG . 3eEME. BB IERETRAS, HRAUA T RERIRA S, HE
FF R 543 F librga.sofd T LATE 48 AR 24 10 (0 B SO RRAS 2 538 A1 Ml I R IR BT o TEANARAS 5857 H 28 DA S AR AR 22 57 ] DA 25 ) )
2 H 3 FCHANGLOG.md.

2.1 librga APIhR A3t B

2.1.1 fRA S 4% K 5 3 MU

2.1.1.1 fFRA SR

major.minor.revision_[build]

an :
1.0.0_[0]
2.1.1.2 B
2 F U
major FRAS, BRI FHRERIRA,
minor YRAS, 210 TR DA APTHIY .
revision BITHRAS, 24358 1) T 25 9 hBE b 78 B 8y 1 il B IE
build WPEIRAS, Z R AR ) A IE
212 A SEH

2.1.2.1 stringsfiy 2 2 ] :

L Android R 6447 4

:/# strings vendor/lib64/librga.so |grep rga api |grep version

rga_api version 1.0.0_[O0]

2.1.2.2 HETED:

LA R A FIRGA AP, Z4TEIfRAS .

rockchiprga: rga_api version 1.0.0_[0]
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2123 BB OAEN
WHLLTAPL AT EWRMRA S WA S RGABIMMA(E S RAMHUHT UES MAEO R &1,
querystring (RGA_VERSION) ;

TR IR

RGA api version :v1.0.0_[0]
RGA version :RGA_2 Enhance
2124 BHEER

2 AR A S (X Androld R R, I HAIC AR IHARGASS, RIEBLE T £

:/# getprop |grep rga
[vendor.rga api.version]: [1.0.0 [0]]

2.2 BB AR A Ui B

librga e 4 F 3K A) 1 FIRGAREFF 1), b0 (RAIE SR B REAS 4 5 FH 1) librga e ) S R VS L Y
2.2.1 RA S X 5B N

2.2.1.1 FRA B i R

<driver_name>: v major.minor.revision

il :
RGA2 Device Driver: v2.1.0

RGA multicore Device Driver: v1.2.23

2.2.1.2 AN

b4 )

major FRRAS, BRI FHERRA,

minor WKHRAS S, 241 R M T RE E APLHTHY

revision BITHARS, 24358 1 T A hBE b 78 s &y 1 i S I
222 RASEH

2221 FHHEEM:

FHUE R BLR fir & B RGAKEIVIAG (L H &, # B IS BT ENRAR S, 27 i 0GE A 2 B0«

dmesg |grep rga
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ot

2.382393] rga3 core0 fdb60000.rga: Adding to iommu group 2

2.382651] rga: rga3_core0, irq = 33, match scheduler

2.383058] rga: rga3_core0 hardware loaded successfully, hw_version:3.0.76831.
2.383121] rga: rga3_core0 probe successfully

2.383687] rga3_corel fdb70000.rga: Adding to iommu group 3

2.383917] rga: rga3_corel, irq = 34, match scheduler

2.384412] rga: rga3 corel probe successfully

2.384893] rga: rga2, irq = 35, match scheduler

2.385238] rga: rga2 hardware loaded successfully, hw_version:3.2.63318.
2.385257] rga: rga2 probe successfully

[

[

[

[

[

[

[ 2.384313] rga: rga3 corel hardware loaded successfully, hw_version:3.0.76831.
[

[

[

[

[ 2.385455] rga_iommu: IOMMU binding successfully, default mapping core[0x1]
[

2.385586] rga: Module initialized. v1.2.23

o <v1.2.23” FRIRBIRA S

2222 AR EEM

AT LA SR A R AR T QRS BLR A R I 2 RIS AT B AN SRR I SR B RRCAR

o fHHERIAEHECONFIG_ ROCKCHIP RGA DEBUG FS%i %% i i kernel .
cat /sys/kernel/debug/rkrga/driver version

o f#HEROCKCHIP_ RGA PROC_FS#i L ffjkernel.

cat /proc/rkrga/driver version

i :

cat /sys/kernel/debug/rkrga/driver_version
RGA multicore Device Driver: v1.2.23

X B “RGA multicore Device Driver”/& 7 B85/ 4 FX ARGA multicore Device Driver, “v1.2.23” &fihAN1.2.23, BIE I 4 FT B3RS0 M1.2.23
I A FFIRGA multicore Device Driver C& # & #fmulti_rga driver) 3Kz,

cat /sys/kernel/debug/rkrga/driver version
RGA2 Device Driver: v2.1.0

iX HL “RGA2 Device Driver” & 55 4 FR NRGA2 Device Driver, “v2.1.0” 28ARA S 42.1.0, BIUEHT 4 RTHES) N2.1.0A A< IRGA2
Device Driver Gl % f#j#rga2 driver) 3X#)).

2.3 FRAIS B 5

i FHRGART 7 LW A RIIE 2 BT (RS AT M0 AT LUE R TAER, N H A (Mlibrga 5 AR ARANT R £ o

librgahit 42 X B2 5K 5 T 32 HF
ThAS %} R SDK N IR 5l RGAI. RGA2

100~ 132 RGA Device Driver (kernel - 4.4Vl ) RGAL. RGA2
- - RGA2 Device Driver (TEHRA 5 8v2.1.0) X

>1.4.0 RGA multicore Device Driver (v1.2.05%LL ) RGA2. RGA3

RGA Device Driver (kernel-4.45PL L)
>1.9.0 RGA?2 Device Driver (FCHRAS F1v2.1.0) RGA1. RGA2. RGA3
RGA multicore Device Driver (v1.2.05 L F)
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3. NN

RGAMEIRSHFFE Hlibrga.so, SHITXS MR G IX 454 Ak struct rga_infolFATHCE, SEHUAE R I2DEIARIE . S T 3R45 S8 AT I HF R A48,
TEMEIER] 10— 5 e 2D MG R A4 O o B O 2 DU R

o % E X ZFopencv/matlab # F 2D BB € 3, AR =0T R I 2] LA

o IHBRRGARERUA ZE F ity R HIFR A 10, IIARGA query &I ThRE . AN A EEAIEMAEE, NG H K e & B 5 =

o PUTEURERIEZ AT, FFE0H NG EUG S rh X 47402 . 1 F wrapbuffer T4z FUR N F HH B B IE 78 245 W) Mk struct
rga_buffer_t, itk EE i K BEEEREEE.

o XT2DEMGEHE AHME, 9 hNimprocess% . ML N — RFITE L usageh AT 2 A1

o SCRPORLIRTCHE TS UK G E A R HET 908 8 — PRGABIBAESS, G RATBIWB N IEN AT .

3.1 iR

PSR EER BLLLFAPL, b B SRR CH+30 3

* querystring: AWIRICY TS 7P ERGABMA 5IhReSFEE R, LR g R H .

o imcheckHeader: 356 2410 Fl Sk U AR SlibrgahiR A 22 5

o importbuffer_T: H4/MHPIAE (dma_fd. FEHMIE. PEibil) S ANRGAIKS)PIHE, STELEE AP Ui 10 3% s/ AR 1 1% 8L 1 Py
1o

o releasebuffer_handle: 441¥buffer \RGAIKZ] P13 ARFR 51 5 B

 wrapbuffer_handle: PUHIEEEELEMIX L (rga_buffer ) .

 imbeginJob: fIHRGAEUGZ AT S .

o imendJob: A IFFHATRGAKIGLILEATSS

* imcancelJob: HUHFEMIBRRGA RGBT 5.

o imcopy: JHFIRGASEHLIRIEEILHE VIHRIE,

o imcopyTask: [MJRGAREGATS N tiid B4 5 TLRAE .

o imresize: ViIRGASEZIUIIE B80S AE .

* imresizeTask: [JRGABUZAES: i iR id BG4 iR AE .

o impyramind: {ARGASZILHRE UG & 7 B4k .

o imcrop: FARGASZHLIHE BIG = BTHAE .

o imcropTask: [AIRGARZATS H i ok BUG 3 By 45

o imtranslate: i FRGASZHLHHE EGTF 51

« imtranslateTask: [FRGA BRI itk BUE TR 1A .

o imcvtcolor: 1§ FIRGASZHLIHE BG A% e #

« imcvtcolorTask: [FIRGABUGAE 55 iR in tRist [ (5 Ui #e..

o imrotate: ViFARGASZIIPIE B HeFE451E

* imrotateTask: [FJRGARUGAT S sh s mbid EG e fe 4t .

o imflip: VAHIRGA S UG B HR AT .

o imflipTask: [fJRGAEUGAT S F s itk BHE B AE .

o imblend: i FIRGASLHIXUE & Pk B1E & dg 1F

o imblendTask: [MIRGA RIS P E-INXUETE PR B & Bk -

o imcomposite: i FIRGAIZI =i & Pk BUE & SR AF .

o imcompositeTask: [[IRGA EUZAT 55 s in =@ i Pd B A Bk .

o imcolorkey: {HFRGASZIHHE UG EN G i F

* imcolorkeyTask: [MJRGA BT v Intid BIG S tasg i o

o imosd: JHRGASZIIEEROSDT %M.

* imosdTask: [FIRGAREMEAE S H s sk B OSD T4 =2 .

 imquantize: THARGALIPEEMRIZH AT CRAfb) 1R1E,

 imquantizeTask: FRGABIGS himmiid B GE b s (#40) #iE.

o imrop: VFARGAZHLIH EE I eMHREAE

o imropTask: [[IRGAFEUZRATS H i nosk B MR 1E .

o imfill: JFHRGASLHLYGE B 74515

o imfillArray: fFHRGASIHLZ H ok B IH 545 .

o imfillTask: [RGABUGAESS s if miRid BRIH 7R AE

o imfillTaskArray: [MRGAE1GATS midsin 2 H vl BUS R #AE

o imrectangle: Vi FIRGASZIL S FEH TE A HE DR IR L Hl 451 .

o imrectangleArray: 1 FIRGASIII 2 41 % PR A T I HE BRI 22 il 45 1
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« imrectangleTask: [JRGAEIGAE S5 P s A5 BE R A PRodt 22 il B A
o imrectangleTaskArray: [WJRGAEUGAT 55 Hh Vs N 22 4H 45 55 R0 0 A PRk 22 il B A
o immakeBorder: A HIRGASEILFE L IIAEOHE L il #2AF

o immosaic: FIRGASLILPLRE E15 58 e il i

o immosaicArray: FRGA SR EIE E 28 mo il o o
 immosaicTask: [FIRGA EMEAT 55 s bk B T 28 il 1 o
 immosaicTaskArray: [JRGAEIGAES s s B o 38 roil 55 .

o improcess: i FHRGASLIILIE G E & A # k.

o improcessTask: [[RGAEMZAT 55 hifs ok BUE &2 & Wb BEHRAE .

o imcheck: RISEREGIE, LLHRTEEFRE S CFHZHRE.

e imsync: HTRPHERN, FBAESTRIRES.

o imconfig: [4HTZFE B SR MMBLOARE .

3.2 JREXRGA WA K ##E B

3.2.1 querystring

const char* querystring(int name);
EAIRGAFEE 2 2 73 Ak sUaE SRR L

Parameters Description

RGA_VENDOR - | g &

RGA_VERSION - filiAA(5 B
RGA_MAX_INPUT - SCRF[BRH N 7 2R
RGA_MAX_OUTPUT - 3¢5 5 K% 43 26
RGA_BYTE_STRIDE - 32§ [fstrideX 5 23K
RGA_SCALE_LIMIT - 37 {345 5%
RGA_INPUT_FORMAT - 37 BF ({4 A% 20
RGA_OUTPUT_FORMAT - 37+ )% 4% 5%
RGA_EXPECTED - #iiii ¢

RGA_ALL - it fr e 15 5

name

Returns a string describing properties of RGA.

3.3 KM RRAR K

3.3.1 imcheckHeader

IM API IM STATUS imcheckHeader (im_api_version_t header version = RGA_CURRENT_API_ HEADER VERSION) ;

TR 24 1A FH Sk SCPRRCAS S librgali A< 22 57

Parameters Description
header_version S SCAFRR A, % % RGA_CURRENT_API_ HEADER VERSIONH[ [,

Return IM_STATUS_SUCCESS on success or else negative error code.
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3.4 BB X Hisb
3.4.1 importbuffer T

KT HERGAM IR AMT A AE, 7T LS H importbuffer Tz FUKE 22 i DO BRI R HBIEAE S BIRGATRZ A HR,  FF3RELZE i X AH
MBI R, Ji Rk . Puliih i FHRGASE K T1E.

Parameters(T) Data Type Description

virtual address void * BMR L2 X i 0 b bk

physical address uint64 _t BB G2 X e S P 2

fd int B 22t X DMA [ S b 75

GraphicBuffer . . . . .
handle buffer_handle t B4 X handle, B & 2 X bl SCHRERTRF, 20 HFEE K AEEE R
GraphicBuffer GraphicBuffer android graphic buffer

chunks of memory that can be accessed by various hardware components in the system. https://
AHardwareBuffer AHardwareBuffer . i N
developer.android.com/ndk/reference/group/a-hardware-buffer

ANE fbuffer B FHRGARIMERE AR, VEBEHFR 4 F P
physical address > fd > virtual address
AT A8 fa 1 bufferdS B
IM API rga buffer handle_t importbuffer fd(int fd, int size);

IM API rga_buffer handle_t importbuffer virtualaddr(void *va, int size);

IM API rga buffer handle_t importbuffer physicaladdr(uint64_t pa, int size);

Parameter Description
fd/va/pa [required] external buffer
size [required] memory size

IM API rga_buffer handle_t importbuffer fd(int fd, int width, int height, int format);
IM API rga_ buffer handle_t importbuffer virtualaddr(void *va, int width, int height, int format);
IM API rga buffer handle_t importbuffer physicaladdr (uinté64_t pa, int width, int height, int format);

Parameter Description

fd/va/pa [required] external buffer

width [required] pixel width stride of the image buffer
height [required] pixel height stride of the image buffer
format [required] pixel format of the image buffer

IM API rga buffer handle t importbuffer fd(int fd, im handle param t *param);
IM_API rga_buffer handle t importbuffer virtualaddr(void *va, im_handle param_t *param);

IM API rga_buffer handle_t importbuffer physicaladdr(uint64_t pa, im handle param_t *param);

Parameter Description
fd/va/pa [required] external buffer
param [required] configure buffer parameters

IM API rga_buffer handle_t importbuffer GraphicBuffer handle (buffer_ handle_t hnd);
IM API rga buffer handle_t importbuffer GraphicBuffer (sp<GraphicBuffer> buf);
IM API rga_buffer handle_t importbufferiAHardwareBuffer(AHardwareBuffer *buf) ;


https://developer.android.com/ndk/reference/group/a-hardware-buffer
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Parameter Description

hnd/buf [required] external buffer

Returns rga_buffer handle t to describe the memory handle.

3.4.2 releasebuffer_handle

Al AN N AE T FHRGASE I, 7 258 5 P A7) 4 handle i releasebuffer_handlefiftFR 1222 i X 5 RGA DK ¥ LG AL 52 ¢
R, JFRETARGAIRE) P 3% ) 55 Y5 o

IM API IM STATUS releasebuffer handle(rga_buffer_ handle_t handle);

Return IM_STATUS_SUCCESS on success or else negative error code.

3.4.3 wrapbuffer_handle

IM2D BT it 1 240k, S NIREVG S B AR BB N SR 2 2, & R B S N AE . BIGE. BgSE S5 EE. EHUTH
NG E 2 1T, wF 2255 F wrapbuffer_handleXf 4 A fii H 1F EUE S 8L RS — 11 rga_buffer_t 2544 1F Auser APIIHIAZ 4L

rga_buffer_ t wrapbuffer handle(rga_buffer handle_t handle,
int width,
int height,
int format,
int wstride = width,

int hstride = height);

Parameter Description

handle [required] RGA buffer handle

width [required] pixel width of the image that needs to be processed
height [required] pixel height of the image that needs to be processed
format [required] pixel format

wtride [optional] pixel width stride of the image

hstride [optional] pixel width stride of the image

Returns arga_buffer t to desribe image information.

3.5 B b BAT &

3.5.1 imbeginJob

IM_API im_job_handle_ t imbeginJob(uinté64_t flags = 0);
G — PRGAERALEAES, KR Bl —AMES UM, job_handle A TV I/MIBRRGABMG R AR . SRA8/HAT ZAT 55

Parameter Description

flags [optional] job flags

Returns im_job_handle_t to describe the job handle.
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3.6 FG A EELRAR

3.6.1 imendJob

IM API IM STATUS imendJob (im_job_handle_t job_handle,
int sync_mode = IM SYNC,
int acquire fence fd = 0,

int *release fence fd = NULL);

AT C BV IRGA BB I AL 55« 58 BUR F B BN R 24 110 58 IR GA MG AL BAT: 55 BE U5

Parameter Description

job_handle [required] job handle

sync_mode [optional] wait until operation complete

acquire_fence fd [optional] Used in async mode, run the job after waiting foracquire_fence signal
release fence fd [optional] Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.7 BB S BUE

3.7.1 imcancelJob

IM _API IM STATUS imcancelJob (im_job_handle_t job_handle);
IR MR © 8 IRGA MR AL BT 5 .

Parameter Description

job_handle [required] job handle

Return IM_STATUS_SUCCESS on success or else negative error code.

3.8 EG#EN

3.8.1 imcopy

IM STATUS imcopy(const rga buffer t src,
rga_buffer t dst,
int sync = 1,

int *release_fence_ fd = NULL);

PAT MR EHG P UUHRAE, K R MasreidiE BHE 22 it X 45 DB dstil i B 22 P X 1

Parameter Description

src [required] input image

dst [required] output image

sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()
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Return IM_STATUS_SUCCESS on success or else negative error code.

3.8.2 imcopyTask

IM API IM STATUS imcopyTask(im_job_handle_t job_handle,
const rga_buffer t src,

rga_buffer t dst);

i#idjob_handle[r] 45 72 FIAE 55 th 7N BB #% LA, FlV2 flimeopy — .
Parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image

Return IM_STATUS_SUCCESS on success or else negative error code.

3.9 BB g, B eFis

3.9.1 imresize

IM STATUS imresize(const rga buffer t src,
rga_buffer t dst,
double fx = 0,
double fy = 0,
int interpolation = INTER LINEAR,
int sync = 1,

int *release fence fd = NULL);

WRAEAFE R 5, ar PR B dsoR IR H R EUG O, BN B A6 8RB /Ay S AR TECHR R A5 3 B RCR o TR IR I B dst Al

AT AR/ Ry IR, KR FH 4 2 it/ fy T 5 R 46 A A H bR BN
interpolation { A& {ilt AARGA1/RGA1 plus 1] DASCRFACE, HARGEFRR AR RGAZU AT i 6] B TRMAfA 4 U o

S AR TR B /A BEAT (5 AR TIONS , YUVEEXS 5 i % F5A7 2R K% Ol s 1) oo 5 245 G 20K, (EHIZ TR ard
CHUHARTRCR -

Parameters Description

src [required] input image

dst .
type of dst is the same as of src.
£ [optional] scale factor along the horizontal axis; when it equals 0, it is computed as:
X
fx = (double) dst.width / src.width
£ [optional] scale factor along the vertical axis; when it equals 0, it is computed as:
Y fy = (double) dst.height / src.height
[optional] interpolation method:
. X INTER_NEAREST - a nearest-neighbor interpolation
interpolation - . . .
INTER_LINEAR - a bilinear interpolation (used by default)
INTER_CUBIC - a bicubic interpolation over 4x4 pixel neighborhood
sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()

[required] output image; it has the size dsize (when it is non-zero) or the size computed from src.size(), fx, and fy; the
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Return IM_STATUS SUCCESS on success or else negative error code.

3.9.2 impyramid

IM STATUS impyramid (const rga_buffer t src,
rga_buffer t dst
IM SCALE direction)

SR MR direction T e [F) N H1/2 B 2 A5 IS

Parameters Description
src [required] input image
dst [required] output image;

[required] scale mode
direction IM_UP SCALE up scale
IM_DOWN_SCALE —— down scale

release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.9.3 imresizeTask

IM API IM STATUS imresizeTask(im_job_handle_t job_handle,
const rga_buffer t src,
rga_buffer t dst,
double fx = 0,
double fy = 0,

int interpolation = 0);

iBidjob handlelfl 35 & AT 45 HH N BG4 iR, i Mimresize— 5.
Parameters Description
job_handle [required] job handle

src [required] input image

[required] output image; it has the size dsize (when it is non-zero) or the size computed from src.size(), fx, and fy; the type

dst .
of dst is the same as of src.
. [optional] scale factor along the horizontal axis; when it equals 0, it is computed as:
X
fx = (double) dst.width / src.width
5 [optional] scale factor along the vertical axis; when it equals 0, it is computed as:
Y fy = (double) dst.height / src.height
[optional] interpolation method:
. X INTER _NEAREST - a nearest-neighbor interpolation
interpolation -

INTER_LINEAR - a bilinear interpolation (used by default)
INTER_CUBIC - a bicubic interpolation over 4x4 pixel neighborhood

Return IM_STATUS_SUCCESS on success or else negative error code.


af://n632
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3.10 A5 #EY

3.10.1 imcrop

IM STATUS imcrop(const rga_ buffer t src,
rga_buffer t dst,
im_rect rect,
int sync = 1,
int *release fence fd = NULL);

i 4 E Reet 1R/ XIHAT FUGET

Parameter Description
src [required] input image
dst [required] output image

[required] crop region

X - upper-left x coordinate
rect y - upper-left y coordinate

width - region width

height - region height

sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.10.2 imcropTask

IM API IM STATUS imcropTask(im job handle t job handle,
const rga buffer t src,
rga_buffer_t dst,

im_rect rect);

ifTdjob_handlelm)#8 & M55 idsin EUG B BT, TV Flimerop—2K
Parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image

[required] crop region

X - upper-left x coordinate
rect y - upper-left y coordinate

width - region width

height - region height

Return IM_STATUS_SUCCESS on success or else negative error code.

3.11 BB
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3.11.1 imtranslate

IM STATUS imtranslate(const rga buffer t src,
rga_buffer t dst,
int x,
int y,
int sync = 1,

int *release_fence_fd = NULL);

S G IMCF R B ME, BEh B (x,y) ABARALE, srcflldst 982030, @ I Py,
Parameter Description
src [required]input image
dst [required] output image
X [required] horizontal translation
y [required] vertical translation
sync [optional] wait until operation complete
release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.11.2 imtranslateTask

IM API IM STATUS imtranslateTask(im_job_handle_t job_handle,
const rga_buffer t src,
rga_buffer t dst,
int x,

int y);

B itjob handlelrl 45 & AT 55 s i UG PS84 E, L Mlimtranslate— 24 .

Parameter Description

job_handle [required] job handle

src [required]input image

dst [required] output image

X [required] horizontal translation
y [required] vertical translation

Return IM_STATUS_SUCCESS on success or else negative error code.

3.12 B G i i

3.12.1 imcvtcolor
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IM STATUS imcvtcolor(rga_buffer t src,
rga_buffer t dst,
int sfmt,

int dfmt,

int mode = IM COLOR SPACE DEFAULT,

ks N e,

f%=Unl LUl idrga_buffer t 7
modet & 48 1) (35,

parameter
src

dst

sfmt

dfmt

Mode

sync

release fence fd

int

int

LSS R

,
WHE,

sync = 1,
*release fence fd = NULL);

R A soc 5 A A 75 el B AR i X Re 1.

e R] PLIE i sfmt/d fmt 73 51 e & 5 BUE A B H B A% X,

ERINIZHEBT.601 limit rangeBE 1755 4

Description

[required] input image

[required] output image

[optional] source image format
[optional] destination image format

[optional] color space mode:
IM_YUV_TO_RGB_BT601_LIMIT
IM_YUV_TO_RGB_BT601_FULL
IM_YUV_TO_RGB_BT709_LIMIT
IM_RGB _TO_YUV_BT601 LIMIT
IM_RGB TO_ YUV BT601 FULL
IM_RGB_TO YUV _BT709 LIMIT

[optional] wait until operation complete

[optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.12.2 imcvtcolorTask

IM API IM STATUS imcvtcolorTask(im job handle t job handle,

jEitjob handlelrl #5 % HI/T 55

parameter
job_handle
src

dst

sfimt

dfmt

Mode

rga_buffer t src,

rga_buffer t dst,

int sfmt,

int dfmt,

int mode = IM COLOR_SPACE_DEFAULT) ;

R EG PR, B Alimevteolor—EL.

Description

[required] job handle

[required] input image

[required] output image

[optional] source image format
[optional] destination image format

[optional] color space mode:

IM_YUV_TO_RGB_BT601_LIMIT
IM_YUV_TO_RGB_BT601_FULL
IM_YUV_TO_RGB_BT709 LIMIT
IM_RGB_TO YUV _BT601 LIMIT
IM_RGB _TO YUV _BT601 FULL
IM_RGB_TO_YUV_BT709_LIMIT

3 J2 Y UV/RGB {0 38 5 i ]

RYSGibuE
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Return IM_STATUS_SUCCESS on success or else negative error code.

3.13 BGies

3.13.1 imrotate

IM STATUS imrotate(const rga buffer t src,

rga_buffer_ t dst,

int rotation,

int sync

=1,

int *release_fence_fd = NULL) ;

YRR 90, 180, 270)% .

Parameter
src

dst

rotation

sync

release fence fd

Description
[required] input image
[required] output image

[required] rotation angle:

IM_HAL TRANSFORM_ROT 90
IM_HAL TRANSFORM_ROT 180
IM_HAL TRANSFORM ROT 270

[optional] wait until operation complete

[optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.13.2 imrotateTask

IM API IM STATUS imrotateTask(im_job_handle_t job_handle,

const rga_buffer t src,
rga_buffer t dst,

int rotation);

ifidjob_handlelF#5 & T 55 Hdsin BUG e % 5 E, - HIVZ Flimrotate— 1.
Parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image
[required] rotation angle:
. IM_HAL TRANSFORM ROT 90
rotation - - - .

IM_HAL TRANSFORM ROT 180
IM_HAL TRANSFORM ROT 270

Return IM_STATUS SUCCESS on success or else negative error code.
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3.14 BB B G

3.14.1 imfilp

IM STATUS imflip (const rga buffer t src,
rga_buffer t dst,
int mode,
int sync = 1,

int *release fence fd = NULL);

BB EE SRR
Parameter Description
src [required] input image
dst [required] output image
[required] flip mode:
d IM_HAL_TRANSFORM FLIP H V
mode
IM_HAL TRANSFORM FLIP H
IM_HAL TRANSFORM FLIP_V
sync [optional] wait until operation complete
release_fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.14.2 imflipTask

IM API IM STATUS imflipTask(im job handle t job_handle,
const rga_buffer t src,
rga_buffer_t dst,

int mode) ;
it job_handleli i & 4E 55 s i R B AR R L 18, AREANimflip—5L.
Parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image

[required] flip mode:

IM_HAL TRANSFORM FLIP H V
IM_HAL TRANSFORM FLIP H
IM_HAL _TRANSFORM_FLIP_V

mode

Return IM_STATUS SUCCESS on success or else negative error code.

3.15 B ARk
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3.15.1 imblend/imcomposite

IM STATUS imblend(const rga buffer t fg image,
rga buffer t bg image,
int mode = IM ALPHA BLEND SRC_OVER,
int sync = 1,

int *release_fence_fd = NULL);

RGA{#FA+B -> B [EIGXCETE & bl KainEE (sreAliE) 5 SEME (dstBig) MR N E 1R A A A AT 5 1)
Alpha@ ITHEL, FR6 A plesh T b Rdstiliig 1, 430 Tl B IR A B 2RI % & Asre-over iz,

IM STATUS imcomposite(const rga buffer t fg image,
const rga_buffer_ t bg_image,
rga_buffer t output_image,
int mode = IM ALPHA BLEND SRC_ OVER,
int sync = 1,

int *release fence fd = NULL);
RGAfHA+B > C B =3B & i, Ral st B (sreAdliE) 595 5EME (sreBIliE) HL4E L B TR G B AT X R Y
AlphaZ N5, FR & e Rt 22 dstB T8 b, 23 BC B IR G B M ERA B ysre-overti
Wi R A A 3 Fmode AT LAKE & S [ ) Por ter-DuffiR & 1 Y .
i W] Porter-Duf i S A BT, Jafiit n R iE X

o SRR MNBEEEBRPIEEE, WarsER, HNsoucelI4is .

o D-RIRFHMEEEBRF M EREE, WESEIE, HAdestinationI4iS .

o RAZEBWNEBRBERWLE R, Jresult M4 .

o c-IRRBEMBIMA, Il (RGBA) MRGBHy, #HREEAGEE, Heolor4is . (EE, Porter-Duffi A58 H 14
i (RGB) BINLRIGMEER, WIEME GRS &R RN, A A A M 75 Z TR (Xe = Xc * Xa) #fE. )

o a-RRBERMFEBHE, B (RGBA) MAHS, fidEGEAGHFENE, NAlphalIFis .

o fARiIRIER FCEEALKEF, MNfactorfI4E5 .

Porter-Duffyi £ 155 i %00 24 S0 F

Rc = Sc * Sf+ Dc * Df;

B R0 = YRR R T + B0+ HARE T .

Ra = Sa * Sf+ Da * Df;

M S RGEWIE = BB IR * UK T + HAREWIE * HARE T .
RGASCFFUL T LA SR .

SRC:

Sf=1, Df=0;

[Rc, Ra]=[Sc, Sal;

DST:

Sf=0, Df=1;

[Rc, Ra]=[Dc, Dal;
SRC_OVER:

Sf=1, Df= (1-Sa) ;

[Rc, Ra]=[Sc+(1-Sa)*Dc, Sa+(l-Sa)*Dal;
DST _OVER:

Sf=(1-Da), Df=1;
[Re, Ra]=[Sc*(1-Da) +Dc, Sa*(l-Da)+Da];

[EE] BEEBEEAARSZRHYUVE R Z &R, imblend B $dst G A LR YUVAK A, imcomposite PR $isreBEREA LR YUV K.
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Parameter Description

fg image [required] foreground image
bg_image [required] background image, when A+B->B it is also the output destination image.
output_image [required] output destination image.

[optional] blending mode:
IM_ALPHA BLEND SRC —— SRCH#
IM_ALPHA BLEND DST —— DST#
mode IM_ALPHA BLEND SRC _OVER —— SRC OVERH
IM_ALPHA BLEND DST OVER —— DST OVERF T
IM_ALPHA_BLEND_PRE_MUL —— Tiigfefifig, 275 ZE I 0K 1248 1 5 HARARE SObR IR BT SR 3, TR

{E 45 mode
sync [optional] wait until operation complete
release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.15.2 imblendTask/imcompositeTask

IM API IM STATUS imblendTask(im_job handle t job handle,
const rga buffer t fg image,
rga_buffer t bg_image,
int mode = IM ALPHA BLEND SRC_OVER) ;

ifTdjob_handlel ) #8 & T4 H R IA+B > B B & A, FIMlimblend—80, 435047 e B IR A 452U WK 15 B Hysre-

overfiz{s

IM API IM STATUS imcompositeTask(im job handle t job handle,
const rga_buffer_ t fg_image,
const rga_buffer_ t bg_ image,
rga_buffer t output_image,

int mode = IM ALPHA BLEND SRC OVER);

jEitjob handlelrl#5 & AT 55 H R INA+B -> CHELZU G A A, 7R Flimcomposite—%L, 45 Fe B 1R A 15 = BRI % &

Nsre-overfi 7t o

[ER] BRBREBBERAZRFYUVIS R Z A&, imblend b $idstFIE A2 EFYUVEE R, imcomposite b $sreB G A ZFFYUVH (.

Parameter Description

job_handle [required] job handle

fg_image [required] foreground image

bg_image [required] background image, when A+B->B it is also the output destination image.
output_image [required] output destination image.

[optional] blending mode:
IM_ALPHA BLEND SRC —— SRCHEZ
IM_ALPHA_ BLEND DST —— DSTHiz,
mode IM_ALPHA BLEND SRC_OVER —— SRC OVER## 1,
IM_ALPHA BLEND DST OVER —— DST OVER## 1,
IM_ALPHA BLEND_PRE MUL —— Tiisfeffifie, 475 Rl 20k 127 iR 5 HAR B bR T BUAC B, R4S

mode

Return IM_STATUS SUCCESS on success or else negative error code.


af://n1009

3.16 o5& (Color Key)

3.16.1 imcolorkey

IM_STATUS imcolorkey (const rga_buffer t src,
rga_buffer t dst,
im colorkey range range,
int mode = IM ALPHA COLORKEY NORMAL,
int sync = 1,

int *release_fence_fd = NULL);

Color KeyBOARJE TR EGHEAT TRALEE, H5 75 & fid B M K13 2K Malpha st B, JLrh ik (B Ve S M9 AR A I B

I AL B BOUR IS 5 AR B {5 E 4T alphaile 55,
AR OCIFEIR B (sred DI G B AT B g fER (G 5B Color Key DI, F&N7E HARRIR (dst) X k.

IM_ALPHA COLORKEY NORMALNIE##E, RIAE15E (180 (3 Bl N R A E i a8 460, 1812 (3 Bl N 145 2 i Alpha )
#{5%, IM_ALPHA_COLORKEY_INVERTEDMI 22, ¥ A AC BAR N WER A1 B N IM_ALPHA_COLORKEY _NORMAL#
X

Parameters Range Description

max 0x0 ~ OxFFFFFFFF i B EARE AU T oK fE . HEFIVABGR
min 0x0 ~ OXFFFFFFFF it T E AR B e ME, HEFIVABGR
parameter Description

src [required] input image

dst [required] output image

[required] Target color range

typedef struct im_colorkey range {
range int max;

int min;

} im_colorkey_value;

[required] Color Key mode:
Mode IM_ALPHA COLORKEY NORMAL
IM_ALPHA COLORKEY INVERTED

sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.16.2 imcolorkeyTask

IM API IM STATUS imcolorkeyTask(im job handle t job handle,
const rga buffer t fg image,
rga_buffer t bg_image,
im colorkey_range range,
int mode = IM ALPHA COLORKEY NORMAL);

ifidjob_handle[] 48 7€ 1F 55 T ¥R I & Color Key#:fE, % flimcolorkey —5, 413 e B LN BRI B E
IM_ALPHA COLORKEY NORMALFR .

Parameters Range Description
max 0x0 ~ OXFFFFFFFF it B EARMU B G B R E, HE51WABGR

min 0x0 ~ OXFFFFFFFF 5 L L AREU BB B ME,  FEFIINABGR
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parameter Description

job_handle [required] job handle
src [required] input image
dst [required] output image

[required] Target color range

typedef struct im_colorkey range {
range int max;

int min;

} im_colorkey_value;

[required] Color Key mode:
Mode IM_ALPHA COLORKEY_NORMAL
IM_ALPHA COLORKEY_INVERTED

Return IM_STATUS_SUCCESS on success or else negative error code.

317 BEFEE (0SD)

3.17.1 imosd

IM API IM STATUS imosd(const rga buffer t osd,
const rga_buffer_t bg_image,
const im_rect osd_rect,

im _osd_t *osd config,
int sync = 1,

int *release_ fence fd = NULL);

OSD (On-Screen-Display) Hhfg, LUK SCAE BB MEMME L, I a# fr=Egit. A3k Bge
parameter Description
OSD [required] osd block image
bg_image [required] output image
osd_rect [required] image region to OSD
osd_config [required] OSD function config
sync [optional] wait until operation complete
release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.17.2 imosdTask

IM API IM STATUS imosdTask(im job handle t job handle,
const rga buffer t osd,
const rga buffer t bg image,
const im_rect osd_rect,

im_osd_t *osd_config);

I8 idjob_handle[n] 45 & FIAE 55 A I EHROSDH:AE,  FHEFlimosd— 5L
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parameter Description

job_handle [required] job handle

OSD [required] osd block image

dst [required] output image
osd_rect [required] image region to OSD
osd_config [required] OSD function config

Return IM_STATUS_SUCCESS on success or else negative error code.

JASNNIZHE S AT ()

3.18.1 imquantize

IM STATUS imquantize(const rga_buffer t src,
rga_buffer t dst,
rga_nn_t nn_info,
int sync = 1,

int *release_ fence fd = NULL);

HETXRV1126 / RV1109 | % #F. NNIiZH S ETAHE, EMBRGB =ANEE AT LL2 JF B h L B offset L M scale

dst = [(src + offset) * scale ]
ZHEEH:
Parameters Range Description
scale 0~3.99 10bit, MZEfEAT, @if2bit ZoRBERTR D, (RA8bitkoR N 2>
offset -255 ~ 255 9bit, MR, MARRFTSAL, A RIR0~2551 s &
parameter Description
src [required] input image
dst [required] output image
[required] rga_nn_tZF5 X RGB =A il i offset K scaleilf AT HL ML &
typedef struct rga_nn {
int nn_flag;
int scale_r;
. int scale_g;
nn_info .
- int scale_b;
int offset_r;
int offset_g;
int offset b;
} rga_nn_t;
sync [optional] wait until operation complete
release_fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS SUCCESS on success or else negative error code.
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3.18.2 imquantizeTask

IM API IM STATUS imquantizeTask(im job_ handle_t job_handle,
const rga buffer t src,
rga_buffer t dst,

im nn_t nn_info);

i#idjob handleffld5 & AT 55 rh s B B AL E:4E, I Mimquantize— %K.
parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image

[required] rga_nn_t&5 F4AXTRGB =Ml il offset M scale 47 B it B
typedef struct rga_nn {
int nn_flag;
int scale_r;

. int scale_g;

nn_info
- int scale_b;

int offset r;
int offset_g;
int offset_b;

} rga_nn_t;

Return IM_STATUS_SUCCESS on success or else negative error code.

3.19 BB et {E ROP

3.19.1 imrop

IM STATUS imrop(const rga buffer t src,
rga_buffer t dst,
int rop_ code,
int sync = 1,

int *release_fence_fd = NULL);

ST ETE MROPIZE

parameter Description
src [required] input image
dst [required] output image

[required] rop code mode

IM_ROP_AND : dst = dst AND src;
IM_ROP_OR : dst = dst OR src

rop_code
IM_ROP_NOT_DST : dst=NOT dst
IM_ROP_NOT_SRC : dst = NOT src
IM_ROP_XOR : dst = dst XOR src
IM_ROP_NOT_XOR : dst =NOT (dst XOR src)

sync [optional] wait until operation complete

release_fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.
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3.19.2 imropTask

IM API IM STATUS imropTask(im job handle t job_handle,
const rga buffer t src,
rga_buffer t dst,

int rop code);

i#itjob handlelrl 48 & (AL 55 s il BIE ROPIZ S #4E,  Fv Alimrop— 3.

parameter Description
job_handle [required] job handle
src [required] input image
dst [required] output image

[required] rop code mode

IM_ROP_AND : dst = dst AND src;
IM_ROP_OR : dst = dst OR src
IM_ROP_NOT _DST : dst=NOT dst
IM_ROP_NOT_SRC : dst = NOT src
IM_ROP_XOR : dst = dst XOR src
IM_ROP_NOT_XOR : dst = NOT (dst XOR src)

rop_code

Return IM_STATUS SUCCESS on success or else negative error code.

3.20 BB BIRET . LESLS]

3.20.1 imfill

IM STATUS imfill(rga_buffer t dst,

im rect rect,

int color,

int sync = 1,

int *release fence fd = NULL);
R PR 6 5 X rec AT G5

colorZ {4 BRGBAMS AIE S Fi i, HE 2RO 32EA, B, G, R, fll, ZLfh: color = 0x000000ff.

[ $E78 X drect 36 i 2K T 805 T2

Parameter Description
dst [required] target image

[required] image region to fill specified color

rect width and height of rect must be greater than or equal to 2
color [required] fill with color

sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.
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3.20.2 imfillArray

IM API IM STATUS imfillArray(rga buffer t dst,
im rect *rect array,
int array size,
uint32 t color,
int sync = 1,

int *release_fence_fd = NULL);

X MR 2 A X BB BT I IR 7 .

colorZ K {Z IMRGBAKS SR G AE,  th e BIRAL 7005
AR ] AR X Irect v @ UK T 8% T2
Parameter Description
dst [required] target image

[required] image region array_ptr to fill specified color

rect array width and height of rect must be greater than or equal to 2
array_size [required] size of region arrays.

color [required] fill with color

sync [optional] wait until operation complete

release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.3 imfillTask

IM API IM STATUS imfillTask(im job handle t job handle,
rga_buffer_t dst,
im_rect rect,

uint32_t color);

JHiLjob handlelr 45 & HIAT45 HHds NGB £ E,  FVEAlimfill— 2L

AR 7 X Slirect B M AUK T 805 T2

Parameter Description
job_handle [required] job handle
dst [required] target image

. [required] image region to fill specified color
rec
width and height of rect must be greater than or equal to 2

color [required] fill with color

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.4 imfillTaskArray

IM API IM STATUS imfillTaskArray(im job handle t job handle,
rga_buffer t dst,
im_rect *rect_array,
int array size,

uint32_t color);

|5£A, B, G, R, #lln, 2If4: color = 0x000000ff.
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i idjob_handlelm) #5 5 FIAES5 HA NS R 2 AN XIREAT B (0 7 K384, FHVEAlimfillArray— 2

[R ] 37 X delirect 38 /2 40K T 846 T2

Parameter Description
job_handle [required] job handle
dst [required] target image

[required] image region array ptr to fill specified color

rect_array . .

width and height of rect must be greater than or equal to 2
array_size [required] size of region arrays.
color [required] fill with color

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.5 imrectangle

IM API IM STATUS imrectangle(rga_buffer t dst,
im_rect rect,
uint32_t color,
int thickness,
int sync = 1,

int *release fence fd = NULL);

X EUE 45 8 X direct (Riid NIBAEZME) AR BETE 72 Dt colorBE AT 22 I L 41 Juthickness IO AHE,  thickness A Gt i S 78—~ S0 )
Y o
colorZ#i% RGBAK IS A MH, M BIRAZA, B, G, R, filln, ZLf4: color = 0x000000fF.

[ ] 7 X direct B M UK T 845 T2
Parameter Description
dst [required] target image

[required] image region to fill specified color

rect
width and height of rect must be greater than or equal to 2
color [required] fill with color
. [required] Thickness of lines that make up the rectangle.
thickness . . .
Negative values, like -1, mean that the function has to draw a filled rectangle.
sync [optional] wait until operation complete
release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.6 imrectangleArray

IM API IM STATUS imrectangleArray(rga buffer t dst,
im rect *rect_array,
int array size,
uint32 t color,
int thickness,
int sync = 1,

int *release_fence_fd = NULL);
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X EG 2 A8 E X dgirect (R AILHESNME) BRI FE 2 B (Fucolorid AT 22 Hl KL 41 Mthickness FRIIAAE, thickness i SE 78
NS B i
MO HIHTE .

colorZ ¥ 1% BRGBAMK NIA S Fitofl, BRI MAZEA, B, G, R, #llil, £L{f: color = 0x000000ff.

(R 78 XK dgrect 36 i UK F 8% F2

Parameter Description
dst [required] target image

[required] image region array_ptr to fill specified color

rect_array . .
width and height of rect must be greater than or equal to 2
array_size [required] size of region arrays.
color [required] fill with color
thick [required] Thickness of lines that make up the rectangle.
ickness
Negative values, like -1, mean that the function has to draw a filled rectangle.
sync [optional] wait until operation complete
release fence fd [optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.7 imrectangleTask

IM API IM STATUS imrectangleTask(im job handle t job handle,
rga_buffer_t dst,
im_rect rect,
uint32_t color,

int thickness);

2!
=

i1 job_handlelr 5 72 FIAE 55 th A I EMBSH e FE ISR, HIVE Mlimrectangle—

(R 7 X dlrect 5 M AU T 805 2

Parameter Description
job_handle [required] job handle
dst [required] target image

[required] image region to fill specified color

rect
width and height of rect must be greater than or equal to 2
color [required] fill with color
. [required] Thickness of lines that make up the rectangle.
thickness

Negative values, like -1, mean that the function has to draw a filled rectangle.

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.8 imrectangleTaskArray

IM API IM STATUS imrectangleTaskArray(im_job_handle_t job_handle,
rga_buffer t dst,
im_rect *rect_array,
int array size,
uint32 t color,

int thickness);

JEidjob_handlelnl i i AL 5 HHds et G 2z 2 AN HE T AR I 45/E, S FlimrectangleArray— %1
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(R 7 X dfrect 3 M AR T 805 T2

Parameter Description
job_handle [required] job handle
dst [required] target image

[required] image region array_ptr to fill specified color

rect_array . .
width and height of rect must be greater than or equal to 2
array_size [required] size of region arrays.
color [required] fill with color
. [required] Thickness of lines that make up the rectangle.
thickness

Negative values, like -1, mean that the function has to draw a filled rectangle.

Return IM_STATUS_SUCCESS on success or else negative error code.

3.20.9 immakeBorder

IM API IM STATUS immakeBorder (rga buffer t src,
rga_buffer t dst,

int top,

int bottom,

int left,

int right,

int border_type,

int value = 0,

int sync = 1,

int acquir fence fd = -1,

int *release fence fd = NULL);

IRAEAC B (top/bottom/left/rightf 28, S N EUR L HUHME 5, oy b 3045 B 1) B br AR 5 vh X

[ top/bottom/left/right{E Fi K T 845 T-2

Parameter Description

src [required] input source image

dst [required] output target image

top [required] number of top pixels
bottom [required] number of bottom pixels
left [required] number of left pixels
right [required] number of right pixels

[required] Border type

border_type
IM_BORDER_REFLECT //fedcba abcdefgh hgfedcb

IM_BORDER WRAP //cdefgh abcdefgh abcdefg

value [optional] the pixel value at which the border is filled

sync [optional] wait until operation complete

acquire_fence fd [required] used in async mode, run the job after waiting foracquire_fence signal
release fence fd [required] used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.
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3.21.1 immosaic

IM API IM STATUS immosaic(const rga buffer t image,

S FUGFR € XA T S 2 0 7

Parameter
image

rect

mosaic_mode

sync

release fence fd

im rect rect,

int mosaic mode,

int sync = 1,

int *release fence fd =

THE

NULL) ;

Description
[required] target image
[required] image region to mosaic

[required] set mosaic mode
IM_MOSAIC 8
IM_MOSAIC 16
IM_MOSAIC 32
IM_MOSAIC_64
IM_MOSAIC 128

[optional] wait until operation complete

[optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.21.2 immosaicArray

IM API IM STATUS immosaicArray(const rga buffer t image,

X EUZ
Parameter
image
rect_array

array_size

mosaic_mode

sync

release fence fd

im_rect *rect_array,
int array_size,

int mosaic_mode,

1,

int *release_fence_fd =

int sync =

NULL) ;

2 DI HEAT S A T 1

Description

[required] target image

[required] image region array ptr to mosaic
[required] size of region arrays.

[required] set mosaic mode
IM_MOSAIC 8
IM_MOSAIC 16
IM_MOSAIC 32
IM_MOSAIC 64
IM_MOSAIC 128

[optional] wait until operation complete

[optional]Used in async mode, as a parameter of imsync()

Return IM_STATUS_SUCCESS on success or else negative error code.
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3.21.3 immosaicTask

IM API IM STATUS immosaicTask(im job_handle t job_handle,
const rga_buffer t image,
im_rect rect,

int mosaic mode);

ifidjob_handle 8 € T4 R I EHE B 28 sl v 4, Al flimmosaic—2K
Parameter Description
job_handle [required] job handle
image [required] target image
rect [required] image region to mosaic

[required] set mosaic mode
IM_MOSAIC_8
IM_MOSAIC_16
IM_MOSAIC_32
IM_MOSAIC_64
IM_MOSAIC_128

mosaic_mode

Return IM_STATUS_SUCCESS on success or else negative error code.

3.21.4 immosaicTaskArray

IM API IM STATUS immosaicTaskArray(im_job_handle_t job_handle,
const rga_buffer_ t image,
im rect *rect_array,
int array size,

int mosaic mode) ;

Ifidjob_handlelF#5 & AT 55 BRI R 2 AN IX 3k D 28 v ME a5 45, A2 limmosaicArray—% .

Parameter Description

job_handle [required] job handle

image [required] target image

rect_array [required] image region array ptr to mosaic
array_size [required] size of region arrays.

[required] set mosaic mode
IM_MOSAIC_8
IM_MOSAIC_16
IM_MOSAIC_32
IM_MOSAIC_64
IM_MOSAIC_128

mosaic_mode

Return IM_STATUS_SUCCESS on success or else negative error code.

3.22 BB a3
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3.22.1 improcess

IM STATUS improcess(rga_buffer t src,
rga_buffer t dst,
rga buffer t pat,
im_rect srect,
im_rect drect,
im_rect prect,
int acquire_fence_fd,
int *release_fence_fd,
im opt_t *opt,

int usage);

RGA KI5 S E R, HALAPTER & T IAPIH &, improcess RJ PASEELHE &2 A2 2 A 1 -

K A i usage 11977 2N TIEE

usage ZME X+

typedef enum ({
/* Rotation */

IM_HAL TRANSFORM ROT_90 =1<<0,
IM HAL TRANSFORM ROT_ 180 =1 << 1,
IM HAL TRANSFORM ROT 270 =1 << 2,
IM HAL TRANSFORM FLIP H =1 << 3,
IM HAL TRANSFORM FLIP_V =1 << 4,
IM HAL TRANSFORM FLIP H V. = 1 << 5,
IM HAL TRANSFORM MASK = 0x3f,

/ *

* Blend

* Additional blend usage, can be used with both source and target configs.

* If none of the below is set, the default

*/

IM_ALPHA BLEND_SRC_OVER =1 << 6,
IM_ALPHA BLEND_SRC =1 << 7,
IM ALPHA BLEND DST =1 << 8,
IM ALPHA BLEND SRC IN =1 << 9,
IM ALPHA BLEND DST IN =1 << 10,
IM_ALPHA BLEND_SRC_OUT =1 << 11,
IM_ALPHA BLEND_DST_OUT =1 << 12,
IM ALPHA BLEND DST_ OVER =1 << 13,
IM ALPHA BLEND SRC_ATOP =1 << 14,
IM ALPHA BLEND DST ATOP =1 << 15,
IM ALPHA BLEND XOR =1 << 16,
IM ALPHA BLEND MASK = 0x1ffcO,
IM_ALPHA COLORKEY NORMAL =1 << 17,
IM_ALPHA COLORKEY_ INVERTED = 1 << 18,
IM_ALPHA COLORKEY_ MASK = 0x60000,
IM_SYNC =1 << 19,
IM ASYNC =1 << 26,
IM CROP =1 << 20,
IM_COLOR_FILL =1 << 21,
IM_COLOR_PALETTE =1 << 22,
IM _NN_QUANTIZE =1 << 23,
IM ROP =1 << 24,
IM ALPHA BLEND PRE MUL =1 << 25,

} IM USAGE;

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

/*

"SRC over DST" is applied.
Default, Porter-Duff "SRC over
Porter-Duff "SRC" */
Porter-Duff "DST" */
Porter-Duff "SRC in DST" */
Porter-Duff "DST in SRC" */
Porter-Duff "SRC out DST" */
Porter-Duff "DST out SRC" */
Porter-Duff "DST over SRC" */
Porter-Duff "SRC ATOP" */
Porter-Duff "DST ATOP" */
Xor */

Unused */

DST"

*/
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Parameter Description

src [required] input imageA

dst [required] output image

pat [required] input imageB

srect [required] src crop region

drect [required] dst crop region

prect [required] pat crop region

acquire_fence fd [required] Used in async mode, run the job after waiting foracquire_fence signal
release_fence fd [required] Used in async mode, as a parameter of imsync()

[required] operation options
typedef struct im_opt {

int color;

im_colorkey range colorkey range;
im_nn_tnn;

opt .
int rop_code;

int priority;
int core;

} im_opt_t;

usage [required] image operation usage

Return IM_STATUS_SUCCESS on success or else negative error code.

3.22.2 improcessTask

IM API IM STATUS improcessTask(im_job_handle_t job_handle,
rga_buffer t src,
rga_buffer t dst,
rga_buffer t pat,

im rect srect,
im rect drect,
im rect prect,
im_opt_t *opt_ptr,

int usage);

i
ey

jEitjob handlelal#5 E AT 55 s N &2 & G AL B4, A Mimprocess
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Parameter Description

job_handle [required] job handle

src [required] input imageA

dst [required] output image

pat [required] input imageB

srect [required] src crop region

drect [required] dst crop region

prect [required] pat crop region

acquire_fence fd [required] Used in async mode, run the job after waiting foracquire_fence signal
release fence fd [required] Used in async mode, as a parameter of imsync()

[required] operation options
typedef struct im_opt {

int color;

im_colorkey range colorkey range;
im_nn_tnn;

opt .
int rop_code;

int priority;
int core;

}im_opt t;

usage [required] image operation usage

Return IM_STATUS_SUCCESS on success or else negative error code.

3.23 SE R %

3.23.1 imcheck

IM API IM STATUS imcheck(const rga buffer t src, const rga buffer t dst,
const im_rect src_rect, const im_rect dst_rect,
const int mode_usage) ;
IM API IM STATUS imcheck_composite(const rga_buffer t src, const rga buffer t dst, const rga buffer t pat,
const imﬁrect src_rect, const imﬁrect dst_rect, const imirect pat_rect,

const int mode usage);

ERCE EHERGAESZHUG, T LU 2% DR AT S HUR T Aidk, I 2 A RE AR5 U MR 152 1153 S

W

ST AR T R I BURE A, 38E 4 2 ORS00 S B A e

Parameter Description

src [required] input imageA

dst [required] output image

pat [optional] input imageB

srect [required] src crop region

drect [required] dst crop region

prect [optional] pat crop region

usage [optional] image operation usage

Return IM_STATUS_NOERROR on success or else negative error code.
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3.24 FBEAE

3.24.1 imsync

IM STATUS imsync(int fence fd);

RGA P x BE Al D S5 A3 E 52 A, 4 IR [B] Prelease_fence fdfE At NS4

W

FAh AP K¢ JE Zsync ¥ B ROR, AHREF DB, ZORA 2 T opengl 1 1) glFlush, gLt —

Parameter Description
fence_fd [required] fence fd to wait

Return IM_STATUS SUCCESS on success or else negative error code.

3.5 T XRE

3.25.1 imconfig

IM _STATUS imconfig(IM CONFIG_NAME name, uint64_t value);

LA A AC B A4 0 AT 20 _ B SCGIATRC R, 12 BN ST 2R R B E B

14 Fimsync 1] LAIA 2 glFinish/1

A E TR EN AR TROMNASIE. WREMESTERIBEMCSE, WA A B SO B 5 A i

H: REE SR EMRSH, DB O S E 76 A R H -

parameter Description

[required] context config name:

X 2 _ T AE AL B
IM_CONFIG_PRIORITY —— £ 454564
IM_CHECK_CONFIG —— K 4a i fig

name

[required] config value
IM_CONFIG_SCHEDULER_CORE :
IM_SCHEDULER_RGA3_CORE0
IM_SCHEDULER_RGA3_COREI
IM_SCHEDULER RGA2 COREO
IM_SCHEDULER RGA3 DEFAULT
IM_SCHEDULER RGA2 DEFAULT
IM_CONFIG_PRIORITY:

0~6

IM_CHECK_CONFIG:

TRUE

FALSE

value

VR priority. corefUPRARE, FAEAYATRE SRR UM RESUET, U T IR AR B
fic &

Return IM_STATUS_SUCCESS on success or else negative error code

W P AN LR SE B PE 3

B
B

AT
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4. BIEEW

ASE TR VAR IR S R 1 1 b 0 i B 45

rga_buffer t
im_rect

im_opt t
im_job_handle_t
rga_buffer handle t
im_handle_param_t

im_context_t

B

ik FG 2 X5 R

IR PR S B B 1 X IR
ik FUG A F T
RGAES A

RGARB) G 2ol X A4
ik S N BB X R
AFTAEEIN BT

im_nn_t R IZ AT S5
im_colorkey range Colorkey < (11,70 [
Ad p X
4.2 AR
4.2.1 rga_buffer_t
o YB3
R B — il R X A5 .
. B
im2d_api/im2d_type.h
e EX
typedef struct {
void* vir_ addr; /* virtual address */
void* phy addr; /* physical address */
int f£d; /* shared fd */
rga_buffer handle t handle; /* buffer handle */
int width; /* width */
int height; /* height */
int wstride; /* wstride */
int hstride; /* hstride */
int format; /* format */
int color_space_mode; /* color_space _mode */
int global_ alpha; /* global_ alpha */

int rd mode;

} rga_buffer t;
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BREH Eiiipay

vir_addr B i X R 4ol ik o

phy_addr PG G2 b X S (R B ML

fd KI5 2l X DMA 3 1 R 75 o

handle FARGATRA) A PR 2 3 DR L ) A A7 4
width PR S B R X3 TR RE, MR B
height PR SR X R R, MR A
wstride EHRSEREID IR, MR L.

hstride B m R, MR N EAL.

format SIS

color_space_mode MR 38 ] o

global_alpha 4z ) Alphalit & .

rd_mode 0 30 T A

vir_addr. phy_addr. fd. handle A Tk —1E B X MR AT, 2 BURME, WX SR IE BRI S gt L —1E v B g g2
Xk, AT : handle > phy addr > fd > vir_addr.

4.2.2 im_rect

o WH
iR R — S ) BT SR A X 3
. B

im2d_api/im2d_type.h
e X

typedef struct {

int x; /* upper-left x */
int y; /* upper-left y */
int width; /* width */

int height; /* height */

} im_rect;

RRAZH Eiiipay

X PR SRtV IR R R A b, DUMR RN AL
y BUMESE PR AF DX IR AR, DURE WAL
width PR S BRE A XS R B, MR FR N AL
height BB SBRiRAE XIS i, MR AL

SEBRIAE X IRASREER H EUE R/, BI (x + width) <=wstride,  (y + height) <= hstride.
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4.2.3 im_opt _t

o ULH
IR AR5 B R R AR 1L T
. B

im2d_api/im2d_type.h

e X

typedef struct im opt {

im_api_version_t version DEFAULT INITIALIZER (RGA_CURRENT API_HEADER VERSION) ;

int color;

im colorkey range colorkey range;

im nn t nn;

int rop_code;

int priority;

int core;

int mosaic_mode;

im osd_t osd_config;

im intr config t intr config;
char reserve[128];

} im opt t;

version

color

colorkey range
nn

rop_code
priority

core
mosaic_mode
osd_config
intr_config

reserve

o« EEHEM

priority. core X PR R, HRAEA 2T e S BUR GL iEAEE,

4.2.4 im_job_handle_t

o HH

RGAMES I, H T AR AT B IIRGAME S .
. Bz

im2d_api/im2d_type.h

e EX
typedef uint32_t im job_handle_t;

o ERFEM

/* color, used by color fill */

/* range value of color key */

g

BT SK SRR A
HREGHERE.
Colorkey Je4# €83t FH T &
BHE AT (B BE.
SR EROPHE D L B
HETES RS HILE
TR AR E AL L .

LB TR S WL
osdFHREZ NS /G B
AT TSR E -
TR Br o

BT IR B RIS bR i ST
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fic & 5 254 1 imcancellob B4 RIAT S5 AR, 8 S N A7

4.2.5 rga_buffer_handle_t

o HHA
RGAJRF) EMEZE M X FJHA -
. R
im2d_api/im2d_type.h

o EX
typedef int rga buffer handle t;

e FEERFM
1% N 715 A 58 SR S5 2018 F releasebuffer handle BN AT, 8 G N AR

4.2.6 im_handle_param_t

o UH
IR A E B ZE M X R S
. Bf

im2d_api/im2d_type.h

o EX

typedef struct im handle param {
uint32 t width;
uint32_t height;
uint32_t format;

} im_handle_param_t;

EL eSS i
width stride A 5 SN BRI KUK P U5, DL Z i
height stride A 15 SR R T ELT AU, DL Z i
format WA 15 BRI .

- EEFT

AR HIR NG X W AETERER /N, 0 SEBRIT R N AE NN T2 8 BCE R/, 2038 importbuffer T 2 45

4.2.7 im_nn_t

o UH
HiRiZ S AT (B2 M.
. Bf

im2d_api/im2d_type.h

< X
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typedef struct im nn {

int scale_r; /* scaling factor on R channal */
int scale g; /* scaling factor on G channal */
int scale b; /* scaling factor on B channal */
int offset r; /* offset on R channal */
int offset g; /* offset on G channal */
int offset b; /* offset on B channal */

} im_rm_t;

A 2 i
scale_r red 7> BAR AR
scale_g green} EAREL
scale_b blue S AT R I
offset_r red/} &R (H .
offset g greenf B WA (H .
offset_b blue /) & % H .
o EREM

7

4.2.8 im_colorkey_range

o BiHA
Colorkey 4 (535 .
. B

im2d_api/im2d_type.h

e X

typedef struct {
int max; /* The Maximum value of the color key */
int min; /* The minimum value of the color key */

} im colorkey range;

BRAZH Eiiipay
max KB TERE R E
min KA e/ ME
e EEHEM

7

4.2.9 im_osd_block t

o HiHY
OSDF AR SHAL B
o« BiE

im2d_api/im2d_type.h

e X
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typedef struct im osd block {
int width_mode; // normal or different
// ~ IM_0SD_BLOCK_MODE NORMAL
// IM OSD_BLOCK_MODE DIFFERENT

union {
int width; // normal_mode block width
int width_index; // different mode block width index in RAM
bi
int block count; // block count
int background_config; // background config is bright or dark
//  IM OSD_BACKGROUND DEFAULT BRIGHT
//  IM_OSD_BACKGROUND DEFAULT DARK
int direction; // osd block direction
//  IM OSD MODE HORIZONTAL
// IM_OSD_MODE_VERTICAL
int color_mode; // using srcl color or config color
// ~ IM_OSD_COLOR_PIXEL
// ~ IM_OSD_COLOR_EXTERNAL
im color t normal color; // config color: normal
im_color_t invert color; // config color: invert

} im osd block t;

IEARE 24 ik
FHURE AR A B -
width_mode FHRFEEHF: IM_OSD_BLOCK_MODE_NORMAL

FHEE R : IM_OSD_BLOCK_MODE_DIFFERENT

width: P HREE AR FEIE R, AR IR 2 Aitask OSD-- B %8

widih/width_index width_index: SFHeTE R RS, ARiS 0 A FHRAM Py #3060 5 BT B R 1% 3]

block_count FHYE
SCFHE RS
background_config HK#EZ: IM_OSD_BACKGROUND DEFAULT BRIGHT

HJEH¥: IM_OSD BACKGROUND DEFAULT DARK

OSD7J; 1)
direction FEJ7H: IM_OSD MODE VERTICAL
K FJ5: IM_OSD_MODE_HORIZONTAL

OSDF Gt 2
color mode %% Hith: IM_OSD COLOR PIXEL
AhEE S Hita: IM_OSD_COLOR_EXTERNAL

normal_color ShEFR SEUE: EEN AEREIRES) FHEiT.
invert_color SR SIS RER FHREIE.
e ERFEM

¥

4.2.10 im_osd_invert_factor_t

o PiE
OSDR A HE .

. BR
im2d_api/im2d_type.h

« X
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typedef struct im osd_invert_ factor {
uint8_t alpha_max;
uint8_t alpha _min;
uint8_t yg max;
uint8_t yg min;
uint8_t crb_max;
uint8 t crb min;

} im_osd_invert_ factor_t;
AR
MAX(channel min_factor, channel max_factor - channel value)
. EEFM
PH

4.2.11 im_osd_invert_t

. WM
OSDJx A DI ERL . «

. B2
im2d_api/im2d_type.h

e EX

typedef struct im osd invert ({

int invert channel; // invert channel config:
// ~ IM _0SD_INVERT CHANNEL NONE
// ~ IM OSD_INVERT CHANNEL Y G
// ~ IM_OSD_INVERT_CHANNEL C_RB
// ~ IM_OSD_INVERT_CHANNEL_ ALPHA
// ~ IM_OSD_INVERT_CHANNEL_ COLOR
// ~ IM_0SD_INVERT CHANNEL_BOTH

int flags_mode; // use external or inertnal RAM invert flags
// IM _OSD_FLAGS_EXTERNAL
// ~ IM 0SD_FLAGS_INTERNAL

int flags_index; // flags index when using internal RAM invert flags
uint64_t invert flags; // external invert flags

uint64 t current flags; // current flags

int invert_mode; // invert use swap or factor

// IM_OSD_INVERT_USE_FACTOR
// ~ IM OSD_INVERT USE_SWAP

im_osd_invert_ factor_t factor;

int threash;

} im_osd_invert_t;
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BREH Py

SR -
PRINTCIEIE [ (fdi . IM_OSD_INVERT CHANNEL NONE
Y/Go B Rt ffifg: IM_OSD_INVERT CHANNEL Y_G
C (UV) /RBA &R fuffifi: IM_OSD_INVERT CHANNEL_C RB
invert_channel ~ AlphaZri & (affifig: IM_OSD_INVERT CHANNEL ALPHA
s R (flifg: IM_OSD_INVERT CHANNEL COLOR
EI(IM_OSD INVERT CHANNEL Y G|IM OSD INVERT CHANNEL C RB).
S ERIBIE J (i fg: IM_OSD_INVERT CHANNEL BOTH
EI(IM_OSD_INVERT CHANNEL_COLOR |IM_OSD_INVERT CHANNEL ALPHA).

S s S
flags_mode MEES: IM_OSD_FLAGS EXTERNAL, f#ifH A#RAMEiT /% tiflaghs § R I fg
AhEffeS: IM_OSD _FLAGS INTERNAL, H4MifES B IhfE,

flags_index AL FIRAM P #1024 Flag R IR 5]«

invert_flags ShEte SR BRLER, FLe4bit.

current_flags MTtask ST R ECE R, L6410 bit, taskPAT 45 G
R

invert_mode HE XA : IM_OSD_INVERT USE_FACTOR

RIAA3: IM_OSD_INVERT USE SWAP, YUVHHXU. VBT H, RGBHE AR,

factor RENAXIE .
threash R EHE .
o FEEMW

T

4.2.12 im_osd_bpp2_t

o HH
OSD BPP2 RGB#% B4 AL &
. Bz
im2d_api/im2d_type.h
o EX

typedef struct im_osd bpp2 {

uint8_t ac_swap; // ac swap flag
// 0: CA
// 1: AC
uint8 t endian swap; // rgbalbpp endian swap

// 0: Big endian
// 1: Little endian
im color_t color0;
im_color_t colorl;

} im_osd_bpp2_t;

B RS ik

ac_swap ACHEA R
endian_swap KNt i B

color0 color{E JYOM WS Bt .
colorl color{E g 1y BT RIS o
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4.2.13 im_osd_t

o WH
OSDIJRERLE -

. Bf
im2d_api/im2d_type.h

e EX
typedef struct im osd {

int osd_mode; // osd mode: statistics or auto_invert
im_osd block t block parm; // osd block info config
im_osd_invert_t invert config;

im osd bpp2_t bpp2_info;

} im osd t;

BR S it
OSDA#E R :
osd_mode ZiF#0: IM_OSD_MODE_STATISTICS

E#EF: IM_OSD MODE_AUTO INVERT

block parm OSD blockZ# AL & .
invert_config RETRERE .
bpp2_info bpp2-rgb#é XL & .

« HEEFW

7
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5. T B B R 0T i

AT AT RE B PRAER T ERAHE D, X Bl 1817 demo FX demoVi i A AT UIMIH T A 35 0 APTHY B AR AZ H

5.1 PRS-

FH TIN5 3R ) SO TR B AT HE & U, 7E /sample/sample file B3 T, 7750 BRINIRGBA8888 % 2 f 5 B A% S 14 mT A
HEAEH] .

Android REL AU IR B A TE B £ /data/ H 3R R, Linux R G0 0K 5 B A (R 1 75 /ust/data H SR, SO & R0 Gn R

in%dw%d-h%d-%s.bin

out¥dwsd-h%d-%s.bin

NGB
1280x720 RGBA8S8SHIAKE: in0wl280-h720-rgba8888.bin
1280x720 RGBA888SMHIHIHIEME: outO0wl280-h720-rgba8888.bin

SHERET -

FINSCHE in, i SO out

S AN%d IR, BN 0, T X 0k R B8 v e A A R ST A
—>H A% AR, XL T M R

—SEEAY%d AR, X e R

>N %s A% 4 .

TRE R I AR U, Hofthag 200 B 445 B 44 ) A FrgaUtils.cppH &5 -

format (Android) format (Linux) name
HAL_PIXEL_FORMAT RGB_565 RK_FORMAT _RGB_565 "rgb565"
HAL PIXEL FORMAT RGB 888 RK_FORMAT RGB_888 "rgb888"
HAL_PIXEL FORMAT RGBA 8888 RK_FORMAT RGBA_8888 "rgba8888"
HAL_PIXEL_FORMAT RGBX_8888 RK_FORMAT RGBX_8888 "rgbx8888"
HAL PIXEL FORMAT BGRA 8888 RK_FORMAT BGRA 8888 "bgra8888"
HAL_PIXEL_FORMAT YCrCb 420 SP RK_FORMAT _YCrCb_420_SP "creb420sp”
HAL_PIXEL FORMAT YCrCb NV12 RK_FORMAT_YCbCr 420 _SP "nv12"
HAL_PIXEL_FORMAT YCrCb_NV12_VIDEO / "ny12"
HAL_PIXEL FORMAT YCrCb NV12_10 RK_FORMAT YCbCr 420 SP_10B "nv12_10"

demo ™ BRI A AN UG SO 7 WEE 51280720, # WRGBASSSS,  NIZi#E /dataml/ust/data H 35% N 42§ vk 25 1 4 Hin0w1280-h720-
rgba8888.bin YR MG S, B A b sRIE Zi A A1 7E /datamk/ust/data H 55 N $2 1T E 547 44 Jvin1w1280-h720-rgba8888.bin i i K %
Ao

5.2 IR IE

ZATdemoFATENH AW T (LLENZRHE VARG -

Android HFTEP I E 41T :

# rgaImDemo --copy

librga:RGA GET VERSION:3.02,3.020000 / /RGAJA

ctx=0x7ba35c1520, ctx->rgaFd=3 //RGA LR X

Start selecting mode
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im2d copy .. / /RGRIZATHR

GraphicBuffer check ok

GraphicBuffer check ok

lock buffer ok

open file ok //srcXMFIRES, WIR/data/ H 3T EA xR SCAFHZ B 2Rk
unlock buffer ok

lock buffer ok

unlock buffer ok

copying .... successfully //FREIBAT T

open /data/outOwl280-h720-rgba8888.bin and write ok / /5 SO 4 B H 3%

Linux RGBT H EW T

# rgaImDemo --copy

librga:RGA_GET VERSION:3.02,3.020000 / /RGARRAR
ctx=0x2b070, ctx->rgaFd=3 //RGAETF X
Rga built version:version:1.00

Start selecting mode

im2d copy .. / /RGAIZATHEZ

open file //src3CHFPIRES, Witk /usr/data/ B3 FEA SR SO B &Rk
H

copying .... Run successfully //FREIBAT IR

open /usr/data/outOwl280-h720-rgba8888.bin and write ok / /%t L4 LLK H %

M EAERGAIBITEINVEAN R H LR, Android 248 AT LI 15 & J& M vendor.rga.log (Android 8 52 DL T f&sys.rga.log) KT I
RGARC & logfT Ef:

setprop vendor.rga.log 1 $TFHFRGA log#TEfl
logcat -s librga g it i 1ogdTEN
setprop vendor.rga.log 0 HKHIRGA logiTEl

Linux &4t H 75 B4 FF 8 core/NormalRgaContext.h, ¥ DEBUGHW & N1, HHigmiFRIm]

#ifdef LINUX

-#define  DEBUG 0
+#define  DEBUG 1

— AT Ellogl ™, K ttlog 44 ZRedMine, FHRKAT & LA 43H7:

Android RGN H E AT :

librga : src:[b,0,e1000],x-y[0,0],w-h[1280,720],vw-vh([1280,720],f=0
librga : dst:[£,0,e1000],x-y[0,0],w-h[1280,720],vw-vh[1280,720],f=0
librga : pat:[0,0,0]1,x-y[0,0],w-h[0,0],vw-vh[0,0],£f=0

librga : ROP:[0,0,0],LUT[O0]

librga : color:[0,0,0,0,0]

librga : MMU:[1,0,80000521]

librga : mode[0,0,0,0]

D librga : <<<<-=——=-—---- print rgalog -------- >>>>

D librga : src->hnd = 0x0 , dst->hnd = 0x0

D librga : srcFd = 11 , phyAddr = 0x0 , virAddr = 0x0
D librga : dstFd = 15 , phyAddr = 0x0 , virAddr = 0x0
D librga : srcBuf = 0x0 , dstBuf = 0x0

D librga : blend = 0 , perpixelAlpha =1

D librga : scaleMode = 0 , stretch = 0;

D librga : rgaVersion = 3.020000 , ditherEn =0

D librga : srcMmuFlag = 1 , dstMmuFlag = 1 , rotateMode = 0
D librga : <<<<=-=—=-—---- rgaReg —-——————— >>>>

D librga : render_mode=0 rotate mode=0

D

D

D

D

D

D

D

Linux R 4T B H B R



render_mode=0 rotate_mode=0

src:[0,a681a008,a68fb008],x-y[0,0],w-h([1280,720],vw-vh[1280,720],£f=0
dst:[0,a6495008,a6576008],x-y[0,0],w-h[1280,720],vw-vh([1280,720], f=0

pat:[0,0,0],x-y[0,0],w-h[0,0],vw-vh[0,0],£f=0
ROP:[0,0,0],LUT([O0]

EEAErz8 [[0),0), 0,0, 0]

MMU: [1,0,80000521]

mode [0,0,0,0,0]

[0, 0, 0]

[0, 0, 0]

gr_color_x

gr_color_x

5.3 A 1 5 B

o MRKEE RN T librgalifd H 5% T sample/im2d_api_demo , & # 7 MRS 75 R 1 demo L &, S —XIZ1T demofd F BRIAAL

He

o M AH R FEAFIF & gtk 2 AR, Android* V&1 LMEA ‘mm’ fy 347%91%, linux¥ & 7514 F cmakef % librga.sobif 2%

TE TR B 38R A Bt 2R A 1 o

o Kot IS FRNAR FE 91 G 36 i 2B B AT AT SO S adb A N LR, RINBRATALBR, $44Tdemo, AT Ellog.

o BEMMBICI, BWERT ST

5.3.1 HiFEBZE M

demo P #2441 H Mbuffer H T RGA Ak
9%

H3: librga/samples/im2d_api_demo/Android.mk
(line +15)

ifeq (1,5 (strip $(shell expr $(PLATFORM SDK_VERSION)

Graphicbuffer. AHardwareBuffer. X F{bufferitiit:USE AHARDWAREBUFFER[X

\> 25)))

/*USE_AHARDWAREBUFFERN1{# flAHardwareBuffer, ANOf#fGraphicbuffer*/

LOCAL CFLAGS += -DUSE_AHARDWAREBUFFER=1

endif

5.3.1.1 Graphicbuffer

S EE N = AR B K Graphicbuffer W) 4G4k . BB

H{Ftrga buffer t45 -4,

/* & Nsrc/dst 5. mi. EEK, Vidhitcraphicbutfer*/

src_buf = GraphicBuffer Init (SRC_WIDTH, SRC_HEIGHT, SRC_FORMAT) ;
dst_buf = GraphicBufferilnit(DST7WIDTH, DST_HEIGHT, DST_FORMAT) ;
/* B M2$EFILL _BUFF/EMPTY BUFF, $ATHH7E/iE2Graphicbufferx/

GraphicBuffer Fill (src_buf, FILL_BUFF,
if (MODE == MODE_BLEND)
GraphicBuffer Fill (dst_buf, FILL_BUFF,

0);

else
GraphicBuffer Fill(dst buf, EMPTY BUFF,

/*¥Firga buffer t&MM:src. dst*/
src = wrapbuffer GraphicBuffer (src buf);

dst = wrapbuffer GraphicBuffer (dst_buf);

1):

1);
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5.3.1.2 AHardwareBuffer

FBLE T = AN K E 58 A HardwareBuffer A 14 . SH7R/AE 25

Y Ferga buffer t&5H1AK,

/*fENsrc/dstidE. m. BN, VihitaRardwareBuffer*/

AHardwareBuffer Init (SRC_WIDTH, SRC_HEIGHT, SRC_FORMAT,
DST_FORMAT,

AHardwareBuffer Init (DST_WIDTH, DST_ HEIGHT,
/* B AZEEFILL_BUFF/EMPTY BUFF, T/
AHardwareBuffer Fill(&src buf, FILL BUFF,
if (MODE MODE_BLEND)
AHardwareBuffer Fill (&dst_buf,

0) 7

FILL BUFF, 1);
else

AHardwareBuffer Fill (s&dst_buf, EMPTY BUFF, 1)
/*¥Firga buffer t&MM:src. dst*/

wrapbuffer AHardwareBuffer (src_buf);

src

dst

wrapbuffer AHardwareBuffer (dst_buf);

532 EBEHBER

A

3K il

A5 FH Q1 i 2 BRI 1 451355 B A5 2

rgaImDemo -h
rgalmDemo --help

rgalmbDemo
BATEIG, AT DR B E A demo, TENEEUNF

rk3399_Androidl0:/ # rgalmDemo
librga:RGA GET VERSION:3.02,3.020000
ctx=0x7864d7c520, ctx->rgaFd=3

&src_buf);
&dst_buf) ;

i§ 7 AHardwareBuffer*/

7

usage: rgalmDemo [--help/-h] [--while/-w=(time)] [--querystring/--querystring=<options>]
[-—copy] [--resize=<up/down>] [--crop] [--rotate=90/180/270]
[--flip=H/V] [--translate] [--blend] [--cvtcolor]
[--fill=blue/green/red]
--help/-h Call help
--while/w Set the loop mode. Users can set the number of cycles by themselves.

--querystring You can print the version or support information corresponding to the current

version of RGA according to the options.

If there is no input options,

all versions and support information of the current

version of RGA will be printed.
<options>:
vendor Print vendor information.
version Print RGA version, and librga/im2d api version.
maxinput Print max input resolution.
maxoutput Print max output resolution.
scalelimit Print scale limit.
inputformat Print supported input formats.
outputformat Print supported output formats.
expected Print expected performance.
all Print all information.
--copy Copy the image by RGA.The default is 720p to 720p.
--resize resize the image by RGA.You can choose to up(720p->1080p) or down (720p->480p) .
--Ccrop Crop the image by RGA.By default, a picture of 300*300 size is cropped from
(100,100) .
--rotate Rotate the image by RGA.You can choose to rotate 90/180/270 degrees.
--flip Flip the image by RGA.You can choice of horizontal flip or vertical flip.
--translate Translate the image by RGA.Default translation (300,300).
--blend Blend the image by RGA.Default, Porter-Duff 'SRC over DST'.
--cvtcolor Modify the image format and color space by RGA.The default is RGBA8888 to NV12.
--fill Fill the image by RGA to blue, green, red, when you set the option to the

corresponding color.
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BT A 5T 75 H 5%/librga/demo/im2d_api_demo/args.cpp »

5.3.3 TEH P 4T demo

AT w2 ST R Bildemo,  JEH & L AHEN A S EC T, IR REC i, BRIAEEXAE A ] BE200ms

rgaImDemo -w6 --copy

rgaImDemo --while=6 --copy

53.4 FREBIRGARA KX HE B

RS i 2 SRR A KSR -

rgaImDemo --querystring

rgalmbDemo --querystring=<options>

%A A AT ikoptions, %15 optionsUl BRIAK M ik FF=all, T ikoptionsli T :

options:

=vendor HEN RER

=version FTEMRRAAE B

=maxinput FTENSCHE 1 B KI5 2R
=maxoutput FTENSCHE I fe K 0 R
=scalelimit FTEN SRR AR TR 5L
=inputformat FTEISZREI S 2
=outputformat FTERSZHE 4 A% =X
=expected FTEN T I A

=all TENFIAER

5.3.4.1 TG f# T

HRAEmain() &2 PGEST BN R A G R .

/*¥main () £ S8 HQUERYSTRING INFOMZE(E */

IM_INFO = (QUERYSTRING INFO)parm data[MODE QUERYSTRING];
/*4THlquerystring () REIFFFFH, HIFTRRZEMEEx/

printf ("\n%s\n", querystring(IM INFO));

5.3.5 B8 46 i

P A iy 4 AT BB i Gk

rgaImDemo --resize=up

rgaImDemo --resize=down
1Z I REL AN ] ioptions, A i%optionsT

options:
=up B %y HERTOR 219201080
=down EUG 5 245 /N2 720480
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5.3.5.1 RGBT

WEmain()f6Z C(up/down) PEBCREGREAE D, BIEFXIANFS S, EHYIMGIL. 5 buffer, $H7Erga buffer tZFMA, IR A N
Frhifisre. dstPG AU Irga_buffer t45 4K & Aimresize().

switch (parm_data[MODE_RESIZE])
{
/TR g */
case IM UP_SCALE :
/*EH WM Graphicbuf fer A HEFE1920x108 0% MK */
dst_buf = GraphicBuffer Init (1920, 1080, DST_FORMAT) ;
/* B obuffer*/
GraphicBuffer Fill (dst_buf, EMPTY BUFF, 1);
/* EFHA R ds t i M rga_buffer tZ5ffh/
dst = wrapbuffer GraphicBuffer (dst_buf);

break;

case IM DOWN SCALE :

/*EHIMHMGraphicbuf fer N33 1920x1080% B K/ /
dst_buf = GraphicBuffer Init (720, 480, DST_FORMAT) ;
/*iEZbuffer*/
GraphicBuffer Fill (dst buf, EMPTY BUFF, 1);
/* EHHERA M dst B M rga buffer t&ifd/
dst = wrapbuffer GraphicBuffer (dst buf);
break;

}

/*ﬂ?rrga_buffer_t%fﬁ\.ﬂgé’km%src‘ dstfé Nimresize () */

STATUS = imresize(src, dst);

/*HRYER A TM_STATUSKZEHIT ENBATIRZS */

printf("resizing .... %$s\n", imStrError (STATUS)) ;

5.3.6 B8

A8 AR -2 IR PR Y
rgalImDemo --crop

ZIIBE A options, ZRIAFBYALFRLT(100,100), RT(400,100), LB(100,400), RB(400,400)P (11K {% .

5.3.6.1 RGBT

H 7 BT R MEAF st B 1im_rectZ5 AR THIVE, IR flisre. dstEHEEdafrga buffer t45 K f& Aimerop()-

/X BBk yHEHET A AAR, width, heightHfiE#ET XA */
src_rect.x = 100;
src_rect.y = 100;
src_rect.width = 300;

src_rect.height = 300;

/*%im_rect*%fﬁﬁgékmﬁisrc_rect'ﬁrga_buffer_tfﬁﬁﬂ‘]i’ﬁmﬁisrm dstﬁ:)\imcrop ()*/

STATUS = imcrop(src, dst, src_rect);
/A ARIEREI I TM STATUSMEE AT ENB AT IR+ /
printf ("cropping .... %$s\n", imStrError (STATUS))

5.3.7 B et

A5 A i 2 PR P R e e


af://n2452
af://n2457
af://n2463
af://n2468

rgaImDemo --rotate=90
rgalmDemo --rotate=180

rgalmDemo --rotate=270

1% ) A Wb AU ] eoptions, T ZEoptionsl T :

options:
=90 Eg e 00° , it UG oy 3 58 A8 e
=180 Egies180°, ik ER Pr A
=270 Eg e 270°, ot IR 2 HEE 58 A
5.3.7.1 RIS A#

HAfimain()f62 (90/180/270) PhiEHEH:MEE, LS AL NIM USAGEMZAE, S17f#sre. dstPMEEE frga_buffer t45 KA —
[F] & Nimrotate().»

/*¥main () SN NIM USAGEMZE*/
ROTATE = (IM USAGE)parm data[MODE_ROTATE];

/*HEPRRBERE I BEI TM_ USAGE# M E S rga_buffer tiali&ifksrc. dst—Afk Nimrotate () */
STATUS = imrotate(src, dst, ROTATE);

/*ARAEIRE I TM STATUSHEZSEFT ENIZATIRAS * /
printf ("rotating .... %s\n", imStrError (STATUS))

5.3.8 AR BIH

R A0 i & DI IR

rgaImbDemo --flip=H
rgalmDemo --flip=V

1Z I e AUE AN ] Hoptions, T %Eoptions 1 T :

options:
=H EGK T Bilg Bl %
=v P4 T H B R Rl A%
5.3.8.1 fRIGA# T

RIFEmainpf 0% 2 (H/V) REB G TR, TREESHACNIM_USAGEMZEE, S{ififsre. dstEUEEMHE rga_buffer 4514
-[Al4E& Nimflip().

/*¥main () SN NIM USAGEMZE*/
FLIP = (IM USAGE)parm data[MODE_FLIP];

/*RFRRB R R TT M IM_USAGEM 24 Srga_buffer tifHIZiMffsre. dst—FEANimElip () */
STATUS = imflip(src, dst, FLIP);

/*ARAEIR BTV STATUSHEZSEFT ENIZATIRAS * /

printf ("flipping .... %s\n", imStrError (STATUS))

5.3.9 BB AR

A A i & P B TS

rgalImDemo --fill=blue
rgalImDemo --fill=green

rgaImbDemo --fill=red
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LI FIH N W] Poptions, BRI T i (4 AE ALFRLT(100,100), RT(400,100), LB(100,400), RB(400,400) A )&%, wlikoptionstl -

options:
=blue R W R AN
=green E g Fi i skt
=red B Fit i Nt
5.3.9.1 AL A#

RIFEmainfk 50152 (bule/green/red) PREIAFEIE, F 75 EIE I K /NEAL U TEEE (1im_rectZ5 MR TP IRAE, IF¥1E Sk
U R L6ERIEL, 5 A7 it dst G ) rga_buffer t£5 #4448 — [FE Nimfill().

/*Fmain () ESHEWX R 1 63 Hx /
COLOR = parm data[MODE_FILL];

/R RIEIT k. yHEHBTTURAIAAR, width, heightfiE AP XK+ /
dst_rect.x = 100;
dst_rect.y = 100;

dst rect.width = 300;
dst_rect.height = 300;

/*ﬂ%’rim_rect)r%ﬁﬂ/ﬂ?ém%dst_rect‘ Xﬁ‘@%ﬁéﬂ"]l65&%’J§{Ji5rga_buffer_t*ﬁfﬁﬂ"]?éﬁmﬁ&srcx dst—[AfEANImFill () */
STATUS = imfill(dst, dst_rect, COLOR);

/*HRYEIR A T STATUSKZSE T ENBATIRZS * /

printf("filling .... %s\n", imStrError (STATUS))

5.3.10 B4 &

i L R iy 2 I BT RS A
rgaImDemo --translate

Z IR W] Ghoptions, ERIATTA (F2_EAAAKR) “PF245(300,300), BIFIAT FA2300ME %, A N T#300/ME % .

5.3.10.1 S R AT

H 7 BP0 A% B AE Al sre T EE I im_rect M A PIRAE, JFFsAFflisre. dstE B8 (Mrga_buffer t45F e A

imtranslate() o

/X R = yHfE PR S BRI TR AR * /

src_rect.x = 300;

src_rect.y = 300;

/*%4im_rect*%fﬁﬁ’\]ftﬁ@%src_rect 'ﬁrga_buffer_t%ﬁﬁ‘]é’ﬁm%src\ dst—[Ef& Nimtranslate () */
STATUS = imtranslate(src, dst, src_rect.x, src_rect.y);

/A ARIEREI I TM STATUSMEE AT ENB AT IR+ /

printf ("translating .... %s\n", imStrError (STATUS));

5.3.11 B4 N

A8 I i - P E 15 75 D
rgalImDemo --copy

1ZRe G AT eoptions, ZRIAFE TL4rHEK N 1280x720, 1% 30 WRGBASSSSHIEL .
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5.3.11.1 RAG AT

B Aifitsre, dstPEUZ KR (rga buffer t45 )4 4% Nimcopy().

/*rga_buffer tiFRMLEiMEsre. dstff Aimcopy () */
STATUS = imcopy (src, dst);

/*HRYER A T STATUSKEZSE T ENBATIRZS */

printf ("copying .... %s\n", imStrError (STATUS)) ;

5.3.12 BB &

P 4 i & I FER A
rgaImbDemo --blend

ZIIRe o] ioptions, BRINEHU Y IM_ALPHA BLEND DST #i{.

5.3.12.1 IR

KA fitsre dstEGEE Frga_buffer t45F444% Nimblend().

/*rga_buffer tiFRMLEMAsre. dstff Nimblend () */
STATUS = imblend(src, dst);

/A ARIEIR B TM STATUSHZHE T VB AT IR &G+ /
printf("blending .... %s\n", imStrError (STATUS));

5.3.13 EG RN #H

A5 P 2T i 4 R PR A U
rgaImDemo --cvtcolor

1% Be To i eoptions,  ERICKF 23 HE2 H1280x 7201 1815 MR GBA 8888 HS 4 NV 1244 2

5.3.13.1 fREE AT

T B X A rga_buffer AR R AS B format P IRAE, I flisre. dstEIGE 4R (rga_buffer t45 K4 4% Nimevtcolor().

/BT R MR R A B rga buffer tZMAKMRAL R format*/
src.format = HAL PIXEL FORMAT RGBA 8888;
dst.format = HAL PIXEL FORMAT YCrCb NV12;

/*%%j@%ﬁﬁ‘]%ﬁ‘ﬁrga_buffer_tﬁ%ﬁﬁ"]??j*@%src\ dst—[@f& Nimcvtcolor () */
STATUS = imcvtcolor(src, dst, src.format, dst.format);

/ARIEREI I TM STATUSMEEAT ENB AT IR+ /

printf ("cvtcolor .... %s\n", imStrError (STATUS))


af://n2520
af://n2525
af://n2531
af://n2536
af://n2542

	RGA IM2D API 开发指南
	概述
	设计指标
	图像格式支持
	图像格式对齐说明

	版本说明
	librga API版本说明
	版本号格式与递增规则
	版本号格式
	递增规则

	版本号查询
	strings命令查询：
	日志打印：
	函数接口查询
	属性查询


	驱动版本说明
	版本号格式与递增规则
	版本号格式
	递增规则

	版本号查询
	开机日志查询：
	调试节点查询


	版本对应关系

	应用接口
	概述
	获取RGA 版本及支持信息
	querystring

	头文件版本校验
	imcheckHeader

	图像缓冲区预处理
	importbuffer_T
	releasebuffer_handle
	wrapbuffer_handle

	图像处理任务创建
	imbeginJob

	图像处理任务提交
	imendJob

	图像处理任务取消
	imcancelJob

	图像拷贝
	imcopy
	imcopyTask

	图像缩放、图像金字塔
	imresize
	impyramid
	imresizeTask

	图像裁剪
	imcrop
	imcropTask

	图像平移
	imtranslate
	imtranslateTask

	图像格式转换
	imcvtcolor
	imcvtcolorTask

	图像旋转
	imrotate
	imrotateTask

	图像镜像翻转
	imfilp
	imflipTask

	图像合成
	imblend/imcomposite
	imblendTask/imcompositeTask

	色键（Color Key）
	imcolorkey
	imcolorkeyTask

	图像字幕叠加（OSD）
	imosd
	imosdTask

	NN运算点前处理（量化）
	imquantize
	imquantizeTask

	图像光栅操作 ROP
	imrop
	imropTask

	图像颜色填充、边框绘制
	imfill
	imfillArray
	imfillTask
	imfillTaskArray
	imrectangle
	imrectangleArray
	imrectangleTask
	imrectangleTaskArray
	immakeBorder

	图像马赛克
	immosaic
	immosaicArray
	immosaicTask
	immosaicTaskArray

	图像处理
	improcess
	improcessTask

	参数校验
	imcheck

	同步操作
	imsync

	线程上下文配置
	imconfig


	数据结构
	概述
	详细描述
	rga_buffer_t
	im_rect
	im_opt_t
	im_job_handle_t
	rga_buffer_handle_t
	im_handle_param_t
	im_nn_t
	im_colorkey_range
	im_osd_block_t
	im_osd_invert_factor_t
	im_osd_invert_t
	im_osd_bpp2_t
	im_osd_t


	测试用例及调试方法
	测试文件说明
	调试方法说明
	测试用例说明
	申请图像缓冲
	Graphicbuffer
	AHardwareBuffer

	查看帮助信息
	循环执行demo
	获取RGA版本及支持信息
	代码解析

	图像缩放
	代码解析

	图像裁剪
	代码解析

	图像旋转
	代码解析

	图像镜像翻转
	代码解析

	图像颜色填充
	代码解析

	图像平移
	代码解析

	图像拷贝
	代码解析

	图像合成
	代码解析

	图像格式转换
	代码解析





