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Version

RGA1

RGA1_plus

RGA2

RGA2-
LiteO

RGA2-
Litel

RGA2-

Enhance

Codename

Pagani

Jaguar
Plus

Beetles

Beetles
Plus

Audi

Granite

Lincoln

Capricorn

Maybach

BMW

Benz

Infiniti

Gemini

Lion

Mclaren

Mercury

Puma

Chip

RK3066

RK3188

RK2926/2928

RK3026/3028

RK3128

Sofia 3gr

RK3288/3288w

RK3190

RK3368

RK3366

RK3228

RK3228H

RK3326

RK1808

RK3399

RK1108

RV1126/RV1109

Source

min

2x2

2x2

2x2

2x2

2x2

2x2

max

8192x8192

8192x8192

8192x8192

8192x8192

8192x8192

8192x8192

Destination

min

2x2

2x2

2x2

2x2

2x2

2x2

max

2048x2048

2048x2048

4096x4096

4096x4096

4096x4096

4096x4096

Function

90/180/270
Rotate

X/Y Mirror
Crop

1/2~8 scale
Alpha blend
Color key
Color fill
ROP

90/180/270
Rotate

X/Y Mirror
Crop

1/2~8 scale
Alpha blend
Color key
Color fill
Color palette

90/180/270
Rotate

X/Y Mirror
Crop
1/16~16
scale

Alpha blend
Color key
Color fill
Color palette
ROP

90/180/270
Rotate

X/Y Mirror
Crop

1/8~8 scale
Alpha blend
Color key
Color fill
Color palette
ROP

90/180/270
Rotate

X/Y Mirror
Crop

1/8~8 scale
Alpha blend
Color key
Color fill
Color palette

90/180/270
Rotate

X/Y Mirror
Crop
1/16~16
scale

Alpha blend

Pixels/Cycle



Color key
Color fill
Color palette
ROP(NA for
1108/1109)
NN
quantize(NA

skylarkV2 RK3566/RK3568

Orion RK3588
for

3399/1108)
osd (only
1106/1103)

Otter RV1106/1103

90/180/270

Rotate

X/Y Mirror

Crop 3 (by pass)
1/8~8 scale 2 (scale)
Alpha blend

Color key

FBC

RGA3 Orion RK3588 128x128 8176x8176 128x128 8128x8128

PUTERE MEARGAIR NI RS, SLPRISTTIERERI S NEIIREMR, JIREIRUIES%,

1.2 BEHGA 3 HE
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¢ Pixel Format conversion, BT.601/BT.709/BT.2020(only RGA3)
¢ Dither operation



Version

RGA1

RGA1_plus

RGA2

RGA2-
LiteO

RGA2-
Litel

RGA2-
Enhance

Codename
Pagani

Jaguar
Plus

Beetles

Beetles
Plus

Audi

Granite

Lincoln

Capricorn

Maybach

BMW

Benz

Infiniti

Gemini

Lion

Mclaren

Chip

RK3066

RK3188

RK2926/2928

RK3026/3028

RK3128

Sofia 3gr

RK3288/3288w

RK3190

RK3368

RK3366

RK3228

RK3228H

RK3326

RK1808

RK3399

Input Data Format

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
BPP8/BPP4/BPP2/BPP1

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
BPP8/BPP4/BPP2/BPP1

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
BPP8/BPP4/BPP2/BPP1 (only for

color palette)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
BPP8/BPP4/BPP2/BPP1 (only for
color palette)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
YUV420 10bit (planar/semi-
planar)

YUV422 10bit (planar/semi-
planar)

BPP8/BPP4/BPP2/BPP1 (only for
color palette)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)
YUV420 10bit (planar/semi-

Output Data Format

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar, only
for Blur/sharpness)

YUV422 8bit (planar/semi-planar, only

for Blur/sharpness)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar, only
for normal Bitblt without alpha)
YUV422 8bit (planar/semi-planar, only
for normal Bitblt without alpha)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)

RGBA/BGRA/ARGB/ABGR38888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)

RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR888

RGB/BGR565

YUV420 8bit (planar/semi-
planar/packed)



planar) YUV422 8bit (planar/semi-
YUV422 10bit (planar/semi- planar/packed)

planar)

BPP8/BPP4/BPP2/BPP1 (only for

Mercury RK1108 color palette)
RGBA/BGRA/ARGB/ABGR8888
Puma RV1126/ RV1109 RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA/ARGB/ABGR5551
RGBA/BGRA/ARGB/ABGR4444
RGB/BGR888
RGBA/BGRA/ARGB/ABGR5551
RGB/BGR565 RGB/BGRSSS
skylarkv2 RK3566/RK3568 YUV420 8bit (planar/semi-planar)
] ] RGB/BGR565
YUV422 8bit (planar/semi- . .
YUV420 8bit (planar/semi-
planar/packed)
YUV420 10bit (pl /semi planar/packed)
. it (planar/semi-
Orion RK3588 . YUVA422 8bit (planar/semi-
planar)
. . planar/packed)
YUV422 10bit (planar/semi-
YUV400
planar)
Y4/Y1
Otter RV1106/1103 BPP8/BPP4/BPP2/BPP1 (only for
color palette)
RGBA/BGRA/ARGB/ABGR8888
RGBA/BGRA8888
RGB/BGR888
RGB/BGR888
RGB/BGR565
. . RGB/BGR565
. YUV420 8bit (semi-planar) . .
RGA3 Orion RK3588 YUV420 8bit (semi-planar)

YUV422 8bit (semi-
planar/packed)

YUV420 10bit (semi-planar)
YUV422 10bit (semi-planar)

YUV422 8bit (semi-planar/packed)
YUV420 10bit (semi-planar)
YUV422 10bit (semi-planar)

T YaRsIKRI2B94075 Gl KL, Y400k ZCHI2E98UK 75 talfi AR FEE 1A

1.3 F {5 O 5T B
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Version Byte_stride Format
RGBA/BGRA/ARGB/ABGR8888
RGB/BGR888

RGA1 RGB/BGR565
RGA1_Plus RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551

YUV420 8bit (planar/semi-planar)
YUV422 8bit (planar/semi-planar)

RGBA/BGRA/ARGB/ABGR8888
RGB/BGR888

RGB/BGR565
RGBA/BGRA/ARGB/ABGR4444
RGBA/BGRA/ARGB/ABGR5551

RGA2 YUV420 8bit (planar/semi-
RGA2_Lite0 planar/packed)

RGA2_Litel YUV422 8bit (planar/semi-
RGA2_Enhance planar/packed)

YUV400
Y4/Y1

YUV420 10bit (planar/semi-
planar)
YUV422 10bit (planar/semi-

planar)
RGBA/BGRA/ARGB/ABGR8888
RGB/BGR888

RGB/BGR565

YUV420 8bit (semi-planar)
YUV422 8bit (semi-
planar/packed)

RGA3 16

YUV420 10bit
YUV422 10bit

FBC mode

K FFERIFE/AFN: lem(bpp, byte_stride * 8) / pixel_stride,

LA P AR ORI, 2RI T ZSREITAIH,

2. APTiitAs 1A

Alignment

width stride T 77 3R

width strideZHi4 % 5%

width strideZFi2%f 5%

width strideZl4 X 7, x_offset, y_offset, width,
height, height stridet3JZi2%} 57

width stride JEXJ FFE 3K

width strideZBi4 %} 57

width strideZFi2% 57

width strideZl4 X} 7, x_offset, y_offset, width,
height, height stride?3Zi2 %455

width strideZl16%f 5%, x_offset, y_offset, width,
height, height stride?3Ji2 %} 75

width strideZfi4 X} 75
width strideZi16Xf 7%

width stride 8%} 57

width strideZl16%f 5%, x_offset, y_offset, width,
height, height stride?3JZi2 %55

width strideZl64%f 5%, x_offset, y_offset, width,
height, height stride?3JZi2 %475

B iR O SRS, width, heightZl 163157

RGARISZH Elibrga.sofZfe—EMMITEH IR A S, FRIEDIRERTE. AT, BB ENEHER, R UM XERRAS,
T3 I A 3 TE 8 Fillibrga.solf AT DA 28 BRI 24 BT AV E SCAERR AR B A 1E & T4 TR R RS, RARRAR B8 3 H 78 AT DAZS RS AR E
% RCHANGLOG.md,
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2.1 A S R

2.1.1 APIIRA S

2.1.1.1 #&=

major.minor.revision_[build]

{31
1.0.0_[0]
2.1.1.2 EEHE AN
e R
major FIRAS, SRR FHB B,
minor WRIRAE, YA FIRENDIREEAPTHTIYE,
revision BATHRARS, 185 m NRAIDIREr 7 sk B B REHE IE,
build YIRS, MM NRANREIEE,

2.2 [RAS &
2.2.1 stringsii 2 25 i) :

PAAndroid R 6410y 4151 :

1/# strings vendor/1ib64/1librga.so |grep rga_api |grep version
rga_api version 1.0.0_[0]

2.2.2 HGHTER:

MM AR E IR HARGA API, S3TEIRRAS,

rockchiprga: rga_api version 1.0.0_[0]

2.2.3 BRI

VHURAPIL, AIDAEIRIBIRAS., MIERAS. RGAMIMAGER. BTN UES MR R 275,
querystring(RGA_VERSION);

TR

RGA_api version :v1.0.0_[0]
RGA version : RGA_2_Enhance
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2.2.4 J@tEE M

BT REWMMRAS (X Android RGESCR, 7 BACAREARGANS, BIERETTAER.

:/# getprop |grep rga

[vendor.rga_api.version]: [1.0.0_[0]]

3. MBI

RGAB I H5ZE A librga.so, JEIEA EIGE MR A0 Rstruct rga_infolHTECE, ST 2DEIFERE, T RS ERFIF LA
%, TEMCEEAN B — B A 2D ERRIFR O, #iE O EEAE UM R A

O X 2% opencv/matlabH & FB2DETEHEEOE X,  PARBD ZIRFFZRI ST A,
FEFRRGARE AR A 22 FH R AR, MIARGA queryZEifINEE, BIHNA EEUIERARLR, MBI RELE
LSV ESN

XF2DEGE SHRIE, Hilimprocessi# [, BT EAN—RFITE L FusagefTE G1-1E,

PUTEUGIREZ 1, LA NS B G TA08, 18 F wrapbuffer THz Kk A fa tH BUGUE EIE TR 2IZ5 M i struct
rga_buffer_t, SR ELE PR K EGHE NEE R,

3.1 HER
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B SR AR L DU R APL, B R SR+,

o querystring: EIHIRECY AT F ARGAE A S IRESCIHE R, AR BRIEIREL
o importbuffer_T: F4MNibuffer'S ARGAIRZIA, ST DU R dEESL Y EtibE (dma_fd, FEfIHE)
o releasebuffer_handle: ¥4hMikbuffer W\RGAIX SN ERfERES | FH -5 M5,
 wrapbuffer_handlei#: 4 EGZ X 45 (rga_buffer_t)

o imcopy: VAFIRGASZHIPRIEEGHE IRIE,

o imresize: VHFARGASZIIPUREGRAEHIRIE,

o impyramind: JiFRGASEMEEIG B TIERIE,

o imcrop: JAFRGASIIIPE EGIERBTHME,

o imrotate: I FRGASZENE EULHEREARIE,

o imflip: JAFHRGATEIPIREGHEN L 1R1E,

o imfill: JAFIRGASZHIRIE EHREFTHRIE,

o imtranslate: i FRGASZE P EE EREARIE,

o imblend: VAFRGASZHNGEIE PIRE G S R IRAE,

o imcomposite: JHFIRGASII =JEiE Pk RIS & BARIE,

o imcolorkey: iFIRGASZEN P EIG B B4 1E,

* imcvtcolor: A FHRGASEII PR IR & A8 2V i,

» imquantize: VARGASEIIPUREGRISH SR (B ##1E,

o imrop: VAFIRGASZIIPRIE KGO CMHRIE,

* improcess: VAFRGASZIIPIEENGE SALERERIE,

o imcheck: BRIRSHEREETE, DA YFIERE SXFIZRIE,

o imsync: HTRAHEAN, FIPAESTERIRS,

o imconfig: MIXFTLFE L N SORIMERARLE,

3.2 JRERGA IRA B2 F45 B
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3.2.1 querystring

const char* querystring(int name);

1 IHRGAFENNE BN 7 WA AR SR B L

Parameters

name

Description

RGA_VENDOR - | B{EE

RGA_VERSION - i A (5 B
RGA_MAX_INPUT - ZH# S KM AN R
RGA_MAX_OUTPUT - SZH i Ak 7 R
RGA_BYTE_STRIDE - X strideXf 77 23k
RGA_SCALE_LIMIT - S-S 4655
RGA_INPUT_FORMAT - 7 F#Hi A RS2
RGA_OUTPUT_FORMAT - 2 % ik 2
RGA_EXPECTED - Willfi14:#E

RGA_ALL - HHFTEER

Returns a string describing properties of RGA.

3.3 B§ R i X sk Bl


af://n205
af://n218

3.3.1 importbuffer_T

X TR ERGAMBEAISNIBAILE, AT LA Hlimportbuffer T42 FIRFZ& M X N AU PEHBIE (S S BRS EIRGA SRS AEE, FHARHZ:
XA E R, 7T EEEERRE,. PdEth FHRGATE L TAR,

Parameters(T) Data Type Description

virtual address void * PG 22 X R Fo 3t 31l

physical address uint64_t G M XS L

fd int B2 X DMA SRR

GraphicBuffer N N N s pge o
handle buffer_handle_t B2 X handle, W EZMX ML, SCHHIRRE, PRI EER
GraphicBuffer GraphicBuffer android graphic buffer

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

ARl EbufferzE R FHRGARITERE R AFRY, MEREHEF A1 RFR:

physical address > fd > virtual address

—AHEE (E A fdF ybufferzR Y,

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 importbuffer_AHardwareBuffer (AHardwareBuffer *buf);

Parameter Description
hnd/buf [required] external buffer
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(uint64_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

Returns rga_buffer_handle_t to describe the memory handle.


https://developer.android.com/ndk/reference/group/a-hardware-buffer
af://n220

3.3.2 releasebuffer_handle

M HINTNZHRGATE G, T2t N7 AR handle I releasebuffer_handleffEfii% 2% M X 5 RGA IR A ML FI L E
KR, FHFERGAIKS PRI R I T,

IM_API IM_STATUS releasebuffer_handle(rga_buffer_handle_t handle);

Return IM_STATUS_SUCCESS on success or else negative error code.

3.3.3 wrapbuffer_handle

IM2DEEIERZ 28, BAREG S EARE G N SR 2, R EUENE, AR BRESFEEE. /£
PUTH R G IR 2 1, 75 25E1A Fwrapbuffer_handleX&4i Ak A G B NGt — 1 rga_buffer_t Z5491F Fuser API
I ASEL

rga_buffer_t wrapbuffer_handle(rga_buffer_handle_t handle,
int width,
int height,
int wstride = width,
int hstride = height,
int format);

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
wtride [optional] pixel width stride of the image

hstride [optional] pixel width stride of the image

format [required] pixel format

Returns a rga_buffer_t to desribe image information.

3.4 B4 01


af://n294
af://n300
af://n328

3.4.1 imcopy

IM_STATUS imcopy(const rga_buffer_t src,
rga_buffer_t dst,
int sync = 1);

X G DURE, RGABERHR(E, 1FH S memcpy KL,

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()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.5 EGanR. EGE T
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3.5.1 imresize

IM_STATUS

imresize(const rga_buffer_t src,
rga_buffer_t dst,
double fx = 0,
double fy =
int interpolation = INTER_LINEAR,
int sync = 1);

MHERFEIRI N 5, FERNCE dsORFNAZETNT BAREEID, BRI B A AR B/ fy SSBIET R E R IRCR, FIRTEL

EdstRI4AER B Ex/ty i, R ERE U/ fy H R S RN HAREI G RN,

interpolation {XIEFhRARGA1/RGA1 plus 1] DA E.,

TER: (AR B Ay AT RS R AETN,  YUVAEN B8 R 57 A R (s sOR sl o) R SFEAF S 20K, i
RE 2 PR R

Parameters Description

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

dst
fy; the 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:
e fy = (double) dst.height / src.height
[optional] interpolation method:
. . 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()

Return IM_STATUS_SUCCESS on success or else negative error code.

3.5.2 impyramid

IM_STATUS impyramid (const rga_buffer_t src,
rga_buffer_t dst,
IM_SCALE direction)

BFIEAN, RAEdirection B8 i [RIN1/2 503 2 REHI4I
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()


af://n354
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Return IM_STATUS_SUCCESS on success or else negative error code.

3.6 5%


af://n409

3.6.1 imcrop

IM_STATUS imcrop(const rga_buffer_t src,
rga_buffer_t dst,
im_rect rect,
int sync = 1);

T fRE Rect YA NXIRARTTEIEETT,

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.

3.7 El%iekk
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3.7.1 imrotate

IM_STATUS imrotate(const rga_buffer_t src,
rga_buffer_t dst,
int rotation,
int sync = 1);

R EIGhERk90, 180, 270f%,

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

[required] rotation angle:
0

rotation IM_HAL_TRANSFORM_ROT_90
IM_HAL_TRANSFORM_ROT_180
IM_HAL_TRANSFORM_ROT_270

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.

3.8 El14 Bil5 e
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3.8.1 imfilp

IM_STATUS imflip (const rga_buffer_t src,
rga_buffer_t dst,
int mode,
int sync = 1);

SFFEIBAOKT T E R GEIE.

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

[optional] flip mode:
0

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.

3.9 Eg Bz, WIERIE, BB
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3.9.1 imfill/imreset/imdraw

IM_STATUS imfill(rga_buffer_t buf,
im_rect rect,
int color = 0x00000000,
int sync = 1);

XRGBA F A E R AR E X idrec A TBIEUESE, colorZ R EIRAZ 0 AI/Z2A, B, G, R, filll, ZLt4: color =
0x000000ff.

IM_STATUS imreset(rga_buffer_t buf,
im_rect rect,
int color = Ox00000000,
int sync = 1);

MRGBA UM EUZIIHE E X IHrect A NN RERIZ E N E M Ecolors  colorZ U H m KA/ HI/EA, B, G, R, #i
W, £If4: color = 0x000000ff.

IM_STATUS imdraw(rga_buffer_t buf,
im_rect rect,
int color = Ox00000000,
int sync = 1);

KRGBA #82UN B ATHEE X Erect il B HE € Bl ErcoloriF T4, colorZ =2 HIZEA, B, G, R, i, Zf:
color = 0x000000ff.

(EE] ERX et @A K TG T2

Parameter Description
src [required] input image
dst [required] output 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, default=0x00000000

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 B4
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3.10.1 imtranslate

IM_STATUS imtranslate(const rga_buffer_t src,
rga_buffer_t dst,
int x,
int vy,
int sync = 1)

M EUGHCTRAARE, BahE] (x,y) ABAROZE, sroflldst B8 =i —8, B E > SHEET,

Parameter Description

src [required]input image

dst [required] output image

X [optional] horizontal translation

y [optional] 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 E§E Bk
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3.11.1 imblend/imcomposite

IM_STATUS imblend(const rga_buffer_t srcA,
rga_buffer_t dst,
int mode = IM_ALPHA_BLEND_SRC_OVER,
int sync = 1);

RGAEFHA+B >BEI’JI’§H%XX:@£ B, KETREG (sreAlfiiE) 55 REG (dsdfiiE) ARIEEE FIR SR TN B
HIAlphaZ L, FHEKE keSS R dsoiiE L

IM_STATUS imcomposite(const rga_buffer_t srcA,
const rga_buffer_t srcB,
rga_buffer_t dst,
int mode = IM_ALPHA_BLEND_SRC_OVER,
int sync = 1);

RGAfEHA+B -> C FEIMG=JEE & R, BaisEG (sreAlfiiE) 5 REE (sceBi@iE) RIERCE IR SRR T
MNAJAlphaB it 5L, K& pkeh SR 2 dsoiiE b,

PR S B mode 7] AR B R A [ Porter-Duffik: S 54 :
PiHPorter-DuffiR AR FT, JefitHan RiE X :

o S-ARIHPINRAEGTRITEEIS, RIATSEG, JsouceI4HS

o D-WIHMMRSEIGPHREGR, REREG, Jdestinationf45 5,

o R-BRHPIANERIR SR, Jresult V4ES

° C fﬂ‘ﬂ;‘@%m@@ Bl (RGBA) MIRGBHERSY, filREGAE TR, Ncolorf4EE, (FERE, Porter-Duffi &AL FRY
FAH (RGB) ¥INEFRGENEER, RFGEERSEHERNREY, WEERLFNFERTHR (Xc=Xc* Xa) #

{’Eo )
o a-PRBUREINENNE, B (RGBA) WAES, fMIREIGAGIIERRE, JAlphal4iE .,
o fFRIRTEFCEFHA LI T, HfactorfW4ETS .,

Porter-Duff{R &2 A7 T :
Rc = Sc * Sf + Dc * Df;
Bl: 2550 = JREE + HET + HAvGE * HirK T
Ra = Sa * Sf + Da * Df;
Bl Z550UERIRE = OB = IR+ + HAR@EIHE ~ iR T-
RGASZHF DA R JLAE S :
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+(1-Sa)*Dal;
DST_OVER:
Sf=(1-Da), Df=1;
[Rc, Ra]=[Sc*(1-Da) +Dc, Sa*(1-Da)+Da];

(ER] BEREEEAARZRYUVER ZAE K, imblend AEAStEE ARSI YUVHE R, imcompositePA%isreBEE ALY UV
iﬁo


af://n559

Parameter Description

srcA [required] input image A
srcB [required] input image B
dst [required] output image

[optional] blending mode:
IM_ALPHA_BLEND_SRC —— SRCHR
IM_ALPHA_BLEND_DST —— DST#iz{,
mode IM_ALPHA_BLEND_SRC_OVER —— SRC OVERHZ,
IM_ALPHA_BLEND_DST_OVER —— DST OVERF%Z{
IM_ALPHA_BLEND_PRE MUL —— TiFEffifE, XFHEMRMNAEIZIRIR S H A SRR 7 el b s,

R {E4 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.

3.12 {1 (Color Key)


af://n626

3.12.1 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)

Color Key AR Z X RE MG TIALE, KAF & @RISR FHIS R Nalphar B B Z, Ho R @S IESAF N ARE IS
M, FRACHERIIRE GRS B ARG Talphail G185
RO ETREG (sre) DXKIRAY RS BB B8 RIBR (TR SE Color KeyJIRE, HEMEHRER (dst) X E,

IM_ALPHA_COLORKEY_NORMALMIEH &5, RITE B fIE e B N BB e e I8 &, RO NG E R
AlphaZ &{5%, IM_ALPHA_COLORKEY_INVERTEDN|Z Z,

Parameters Range Description

max 0x0 ~ OXFFFFFFFF FEHEABNAOIEERAE, HYI9ABGR
min 0x0 ~ OXFFFFFFFF TEHEARER B ETaER/IME, HEFIJMABGR
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.

3.13 B
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3.13.1 imcvtcolor

IM_STATUS imcvtcolor(rga_buffer_t src,
rga_buffer_t dst,
int sfmt,
int dfmt,
int mode = IM_COLOR_SPACE_DEFAULT,
int sync = 1)

TR IRE, BARRE S Esoc A A 1 2 ) UGS X Sg i T,

#&UAT DUE IS rga_buffer_t 1IRE, AT PO sfmu/dfmesy 3180 E 5 R G5 i R 5 =X

parameter Description

src [required] input image

dst [required] output image

sfmt [optional] source image format
dfmt [optional] destination image format

[optional] color space mode:
IM_YUV_TO_RGB_BT601_LIMIT
IM_YUV_TO_RGB_BT601_FULL
Mode IM_YUV_TO_RGB_BT709_LIMIT
IM_RGB_TO_YUV_BT601_LIMIT
IM_RGB_TO_YUV_BT601_FULL
IM_RGB_TO_YUV_BT709_LIMIT

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 NNia B sSnib et (k)
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3.14.1 imquantize

IM_STATUS imquantize(const rga_buffer_t src,
rga_buffer_t dst,
rga_nn_t nn_info,
int sync = 1)

HAMYRV1126 / RV1109 327, NNIZBEAHTEIE, EERGB = NEIE ] DLy BT Eoffset PA K scales

n:

dst = [(src + offset) * scale ]
SEEE:
Parameters Range Description
scale 0~3.99 10bit, MZETER, @2 Mbit LGRS, (RA8bick /NIy
offset -255 ~ 255 obit, MEA, AR TRFFEN, HNFRR0~255/1mE &
parameter Description
src [required] input image
dst [required] output image
[required] rga_nn_tZ5{AXTRGB =N E iHoffset X scaleidtf T BASHC 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;
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 E{BEMHR/E ROP
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3.15.1 imrop

IM_STATUS imrop(const rga_buffer_t src,
rga_buffer_t dst,
int rop_code,
int sync = 1)

XA ETEMROP 5EARZRE

parameter
Src

dst

rop_code

sync

release_fence fd

Description
[required] input image
[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)

[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

3.16 El{%b
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3.16.1 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 usage)

RGA BB E &1 EREL, HMAPIHESZE T ILAPIIT %, improcess 1] DASEENEE & 24 & SR 1E,

EHG R EIE D usage 1977 A THL E,

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

usage [required] image operation usage

usage ZHUE 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 = Ox3f,
/*
* Blend

* Additional blend usage, can be used with both source and target configs.
* If none of the below is set, the default "SRC over DST" is applied.
*/

IM_ALPHA_BLEND_SRC_OVER =1 << 6, /* Default, Porter-Duff "SRC over DST" */
IM_ALPHA_BLEND_SRC =1<<7, /* Porter-Duff "SRC" */
IM_ALPHA_BLEND_DST =1 << 8, /* Porter-Duff "DST" */
IM_ALPHA_BLEND_SRC_IN =1<<09, /* Porter-Duff "SRC in DST" */
IM_ALPHA_BLEND_DST_IN =1 << 10, /* Porter-Duff "DST in SRC" */
IM_ALPHA_BLEND_SRC_OUT =1 << 11, /* Porter-Duff "SRC out DST" */
IM_ALPHA_BLEND_DST_OUT =1 << 12, /* Porter-Duff "DST out SRC" */
IM_ALPHA_BLEND_DST_OVER =1 << 13, /* Porter-Duff "DST over SRC" */
IM_ALPHA_BLEND_SRC_ATOP =1 << 14, /* Porter-Duff "SRC ATOP" */
IM_ALPHA_BLEND_DST_ATOP = 1 << 15, /* Porter-Duff "DST ATOP" */
IM_ALPHA_BLEND_XOR =1 << 16, /* Xor */

IM_ALPHA_BLEND_MASK = Ox1ffco,

IM_ALPHA_COLORKEY_NORMAL =1 << 17,

IM_ALPHA_COLORKEY_INVERTED = 1 << 18,

IM_ALPHA_COLORKEY_MASK = Ox60000,

IM_SYNC =1 << 19,

IM_ASYNC = 1 << 26,


af://n778

IM_CROP =1 << 20, /* Unused */
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;

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 B4 E SR 1FREL, HMAPTESZE T HAPTH R, improcess A] DASZINEE 5 2 AU E S1R(F,

E G EiEid usage 175 AIETECE,

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_t nn;

opt .
int rop_code;

int priority;
int core;

} im_opt_t;

usage [required] image operation usage

3.17 Z2ER %
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3.17.1 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 im_rect src_rect, const im_rect dst_rect, const im_rect
pat_rect,
const int mode_usage);

{EFLEEEERGAES ZEUG, AT LUBE %3 (R Y AT SEUE & &1E,  FFIREE 2 iRe 18 D0 A WrRE 2 4 SR

FEBOZAHE L AT R R BE T, 5 22 R S B REHE

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.

3.18 [FI 1k
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3.18.1 imsync

IM_STATUS imsync(int fence_fd);

RGAF AT LA AL AR IETERR, KR [MIHrelease_fence_fd{ENIE ASEL,

HAAPT ¥ TEZSsync W E O, (HRERA VAR, R Y Topengl 1 glFlush, 4053 —5 Fimsync 7] DUXE
glFinishAYRR,

Parameter Description

fence_fd [required] fence_fd to wait

Return IM_STATUS_SUCCESS on success or else negative error code.

3.19 £&kfE F P Al E
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3.19.1 imconfig

IM_STATUS imconfig(IM_CONFIG_NAME name, uint64_t value);

TSN [RIEC B A2 S RTEARR L FSCHATICE, 1% B SCREIZE AR RBIARC .,

LR BB TR ONESEE, RS E R B2, WA A LR SCBOABCE 2 RA
O SRR RS EAR S, DL SR E 5E AR O .

parameter

name

value

A priority, corefX SRS, BEALFIRESERGHHBEIEH], BRI TIFZAIRIEL, WAL KRR~ it

HATHCE.

Description

[required] context config name:
IM_CONFIG_SCHEDULER_CORE eSS TZL
IM_CONFIG_PRIORITY —— {E554 54
IM_CHECK_CONFIG —— & (i

[required] config value
IM_CONFIG_SCHEDULER_CORE :
IM_SCHEDULER_RGA3_COREO0
IM_SCHEDULER_RGA3_CORE1
IM_SCHEDULER_RGA2_COREO0
IM_SCHEDULER_RGA3_DEFAULT
IM_SCHEDULER_RGA2_DEFAULT
IM_CONFIG_PRIORITY:

0~6

IM_CHECK_CONFIG:

TRUE

FALSE

Return IM_STATUS_SUCCESS on success or else negative error code

4. BEaii

BT RG PEAIIIA R 4 1 P R R ES 1.

4.1 BEAR

Biliah
rga_buffer_t
im_rect

im_opt_t
rga_buffer_handle_t
im_handle_param_t
im_context_t
im_nn_t

im_colorkey_range

BB
MAEGRIXER
IR E RS IR R E X K
IR E B EIE I
RGAJRSE GG X AR
MRS ABGREMNX RN
HRTLAEBIN LTS

EHPU VPN RGNS 2

Colorkey X Ht 71
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4.2 FEemfiR

4.2.1 rga_buffer_t

o B

R A —IEE A ER RN X AE B
. B2

im2d_api/im2d.h

. EX

typedef struct {

void* vir_addr;

void* phy_addr;

int fd;

rga_buffer_handle_t handle;

int width;
int height;
int wstride;
int hstride;
int format;
int color_space_mode;
global_alpha;
int rd_mode;

} rga_buffer_t;

int

vir_addr
phy_addr

fd

handle
width

height
wstride
hstride
format
color_space_mode
global_alpha

rd_mode

o EEH

vir_addr, phy_addr, fd. handle R T H —1E R EIGZ X IRHRRIR],

/* virtual address */
/* physical address */
/* shared fd */

/* buffer handle */

/* width */

/* height */

/* wstride */

/* hstride */

/* format */

/* color_space_mode */
/* global_alpha */

ik

G5 X Rz AU

EHR &M X S Py L

EHRZ M X DMAR SRR,
FA\RGAIRF I EHG G XA B B A AT
EGSRRBRIEIBIITERE, DMEERI AL,
EURSCRBRIEX I, MBI AL,
EBRIEERIAIE, DMEEI AL,

BB ERIAE, DRI AL,
G o

E g,

42J5 Alphafit .

A A A A

ZIMXFEIR, U R handle > phy_addr > fd > vir_addr,

LT, WRSAERIAUESOE R — A ER
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4.2.2 im_rect

o Bl
A o — T E B R T S PR R E X K
o B2
im2d_api/im2d.h
o EX
typedef struct {
int x; /* upper-left x */
int y; /* upper-left y */
int width; /* width */

int height; /* height */
} im_rect;

RABH fiig
x PGSR FLC IR, DAR N AL,
y PGSR AR, UGN AL,
width PGSR SRIIAERE, DG AL,
height PGSR SRR, DG,

- TEREIN

SERREFEXIBARREB BRI/, Bl (x + width) <= wstride,  (y + height) <= hstride,

4.2.3 im_opt_t

o Bim
A L BT 55 R R FIE T,
. B
im2d_api/im2d.h
- EX
typedef struct im_opt {
int color; /* color, used by color fill */
im_colorkey_range colorkey_range; /* range value of color key */

im_nn_t nn;
int rop_code;

int priority;
int core;
} im_opt_t;


af://n1012
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color SO G R E,
colorkey_range Colorkey % B (i A .
mn BRI (L) .
fop._code SHEAEROPHE (LI E.
priority LS (LS

core S R,

- TEREIN

priority, corefXFRRE, BEAYTRESBARSUHBEIES, BBUATHRARIE, RERRMAESERR s TR E,

4.2.4 rga_buffer_handle_t

o B
RGAIK & 5 2 M X AR,
. B2
include/rga.h
- EX

typedef int rga_buffer_handle_t;

o R
T

4.2.5 im_handle_param_t

- B
MIRES AN ERZTX RS EL
o B2

im2d_api/im2d.h
include/rga.h

o X

typedef struct rga_memory_parm im_handle_param_t;

struct rga_memory_parm {
uint32_t width_stride;
uint32_t height_stride;
uint32_t format;

1
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DAAE 2/ Tl

width_stride MRS AEBREMNXER TIPS IE, MR,
height_stride MRS AEGRENXKEETTAPIE, MEERNEAL
format A S A ER RN X AR,

o TERTH

ZEEMTIRN R X AETTRER/D, QA SERRTTRE I R IVINTIZEGS A EC B RVDS, & 38K importbuffer T #2 H51R,

4.2.6 im_nn_t

o il
itz A AR E () WS
. B

im2d_api/im2d.h

o EX

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_nn_t;

RS fifiik
scale_r red 7 REAF AR EL
scale_g green/ M BRI
scale_b blue7r BHHTH TR
offset_r red 7} 2w H,
offset_g green’) & (w5 {E,
offset_b blue & fwFHH,

7

4.2.7 im_colorkey_range

- B
Colorkey & # (1 7t

o Bz
im2d_api/im2d.h

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

RS fifiig
max e SEREE I E N
min S5 30 L e/ I ME
o TEREHR

T
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AT MRRA N S 3RS R AT HERF, {E/sample/sample_fileH 5 R, 17CE BRIANIRGBA8888HR T\ IR &4~ 4
A DL

Android REAVFIR K BRI /date/ HSR N, Linux R IR EIEFF LR & /usr/data H SRR, U2 RIAN T -

in%dwd%d-h%d-%s .bin
out%dwd%d-h%d-%s .bin

EN/E
1280x720 RGBA8SSSHIMIAKE: inGw1280-h720-rgba8888.bin
1280x720 RGBA8888HIHitHEf%: outOw1280-h720-rgha8sss.bin

SRR :

BTy in, SR out

—>FHD%d BXFRIRG], o, AT DA T m e A RIS
—>H D% BIENEE, XENE R

~>HEEN%d EENER, XHENS RS

>IN %s SRR H T,

PUE IR 7 5 EEAS AT, HAtbs = B35 5344 1] PAEi F rgaUtils.cppH &5 :

format (Android) format (Linux) name
HAL_PIXEL_FORMAT_RGB_565 RK_FORMAT_RGB_565 "rgh565"
HAL_PIXEL_FORMAT_RGB_888 RK_FORMAT_RGB_888 "rgh888"
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 "crcb420sp”
HAL_PIXEL_FORMAT_YCrCb_NV12 RK_FORMAT_YCbCr_420_SP "nv12"
HAL_PIXEL_FORMAT_YCrCb_NV12_VIDEO / "nv12"
HAL_PIXEL_FORMAT_YCrCb_NV12_10 RK_FORMAT_YCbCr_420_SP_10B "nv12_10"

demo P ERIA IR A UG ST 23 3R H91280x720, H8 X WRGBAS8SSS,  NI4Hi1E/datasl/usr/data H 57 N HE R I 444 Nin0w1280-
h720-rgha8888.binHIREIE 1, EIE & BRI IEHAIME/datasl/usr/data H 5% N RTHERS 4744 in1w1280-h720-rgba8888.bin
PR G S

5.2 P TL B
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181 Tdemo/SHTENH AT (PAEIBHEIUHE) -

AndroidFfTENH & T :

# rgaImDemo --copy

librga:RGA_GET_VERSION:3.02,3.020000 / /RGARRA
ctx=0x7ba35c1520, ctx->rgaFd=3 //RGA LT
Start selecting mode

im2d copy .. //RGAIZATHRF

GraphicBuffer check ok

GraphicBuffer check ok

lock buffer ok

open file ok //sroXXHHIPIRA, WS/ data/ B NI%A NS EIX S
i)

unlock buffer ok

lock buffer ok

unlock buffer ok

copying .... successfully / /FREIBITH

open /data/out@w1280-h720-rghag8888.bin and write ok / /sS4 DA H 5%

Linux RGHFTETH & T

# rgaImDemo --copy

librga:RGA_GET_VERSION:3.02,3.020000 / /RGAKRZR
ctx=0x2b070, ctx->rgaFd=3 //RGA I FX
Rga built version:version:1.00

Start selecting mode

im2d copy .. //RGAIZT T

open file //sre SRR, WS /usr/datas/ B3 REA NS
RS

copying .... Run successfully / /FRAEIBITRY)

open /usr/data/outOw1280-h720-rgba8888.bin and write ok //#itiz{42 AR H 5%

MEEAEFRGAIZTHANTEIR HAER, Android 248 ] PAEIT %5 & Mvendor.rga.log (Android 852 PA N Esys.rga.log) KT
FFRGARC ElogTEN:

setprop vendor.rga.log 1 fTJFRGA logfTEN
logcat -s librga FEH IS IE LogdTED
setprop vendor.rga.log @ XKHIRGA 1logiTEN

Linux R4t H T 24T JF U core/NormalRgaContext.h, ¥ DEBUGKE N1, EH4mERIAT

#ifdef LINUX

-#define __ DEBUG 0
+#define _ DEBUG 1

—REFTENogll ~, FI¥itlog FfE % RedMine, HIRKH X LA 4T:

Android RSt HHTENHEW T :

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



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

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

librga : MMU:[1,0,80000521]

librga : mode[©0,0,0,0]

O U U O O

Linux RS TENHEW T

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[0]

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

MMU: [1, 0, 80000521]

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

gr_color_x [0, 0, 0]

gr_color_x [0, 0, 0]

5.3 A BB
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o PN ERIZAL T librgaliid H 3 N sample/im2d_api_demo , H &% Al DURYE T KIE K demoALE, HINE —RIZTTdemoff F B
N8

o MR ABIRZRIEARREEHEFEZARE, Android FEFPAMEH ‘mm’ M@ T9EE, linux & EAEMEFHemakedi ¥ librga.so
I AE R 57T AR RO R R 481

o KX I IR R B G 128 I A B AT AT AR I adb B NI, BRI TAXER, $H4Tdemo, #HFTEMlog,

o EERMM, WMEZESTUMER,

5.3.1 HigEIGE
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demo Rt T Fifibuffer lH TRGA S X
USE_AHARDWAREBUFFER[X. 47,

Graphicbuffer, AHardwareBuffer, XM Ffibufferiid 7%

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

ifeq (1,$(strip $(shell expr $(PLATFORM_SDK_VERSION) \> 25)))
/*USE_AHARDWAREBUFFERAN1MI{f fiAHar dwareBuffer, ~offiflGraphicbuffer*/
LOCAL_CFLAGS += -DUSE_AHARDWAREBUFFER=1

endif

5.3.1.1 Graphicbuffer

FEIEI =R EGE A Graphicbufferf#JiR L, EFE/IEAS, $H5trga_buffer tZ5H(K,

/*fEAsrc/dstisE, =, BB, Wihfkeraphicbuffer*/
src_buf = GraphicBuffer_Init(SRC_WIDTH, SRC_HEIGHT, SRC_FORMAT);
dst_buf = GraphicBuffer_Init(DST_WIDTH, DST_HEIGHT, DST_FORMAT);

/*ENA2SEFILL_BUFF/EMPTY_BUFF, HfTHEFE/iE%Graphicbuffer*/
GraphicBuffer_Fill(src_buf, FILL_BUFF, 0);
if(MODE == MODE_BLEND)
GraphicBuffer_Fill(dst_buf, FILL_BUFF, 1);
else
GraphicBuffer_Fill(dst_buf, EMPTY_BUFF, 1);

/*#HFErga_buffer_t&5HK:src, dst*/
src = wrapbuffer_GraphicBuffer(src_buf);
dst = wrapbuffer_GraphicBuffer(dst_buf);

5.3.1.2 AHardwareBuffer

F @ = EFEGE K AHardwareBufferf#JaAk. EFENEAS. HFtrga_buffer tZ5H1K,

/*fE Asrc/dstiysE. &, B8R, Wik{kAHardwareBuffer*/
AHardwareBuffer_Init(SRC_WIDTH, SRC_HEIGHT, SRC_FORMAT, &src_buf);
AHardwareBuffer_Init(DST_WIDTH, DST_HEIGHT, DST_FORMAT, &dst_buf);

/*ENAZEFILL_BUFF/EMPTY_BUFF, HhfTHE7E/{E%AHardwareBuffer*/
AHardwareBuffer_Fill(&src_buf, FILL_BUFF, 0);
if (MODE == MODE_BLEND)
AHardwareBuffer_Fill(&dst_buf, FILL_BUFF, 1);
else
AHardwareBuffer_Fill(&dst_buf, EMPTY_BUFF, 1);

/*¥E3Erga_buffer_tZ5#K:src, dst*/
src = wrapbuffer_AHardwareBuffer(src_buf);
dst = wrapbuffer_AHardwareBuffer(dst_buf);

532 BEHIER
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(TN RN I RS B 5 R

rgaImbDemo -h
rgaImbDemo --help
rgaImbDemo

1B T, (ER] DURIES

5 EfEH demo, FTEMEELAIT:

rk3399_Android10:/ # rgaImDemo
librga:RGA_GET_VERSION:3.02,3.020000
ctx=0x7864d7c520, ctx->rgaFd=3

usage: rgaImDemo [--help/-h] [--while/-w=(time)] [--querystring/--querystring=<options>]

--help/-h
--while/w

[--copy] [--resize=<up/down>] [--crop] [--rotate=90/180/270]
[--flip=H/V] [--translate] [--blend] [--cvtcolor]
[--fill=blue/green/red]

Call help
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.

--copy
--resize

--crop
(100,100) .
--rotate

--flip

--translate

--blend

--cvtcolor
NV12.

--fill
corresponding color.

<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 the image by RGA.The default is 720p to 720p.
resize the image by RGA.You can choose to up(720p->1080p) or down(720p->480p).
Crop the image by RGA.By default, a picture of 300*300 size is cropped from

Rotate the image by RGA.You can choose to rotate 90/180/270 degrees.

Flip the image by RGA.You can choice of horizontal flip or vertical flip.
Translate the image by RGA.Default translation (300,300).

Blend the image by RGA.Default, Porter-Duff 'SRC over DST'.

Modify the image format and color space by RGA.The default is RGBA8888 to

Fill the image by RGA to blue, green, red, when you set the option to the

5.3.3 TP T demo

Fii 8 B 28T (£ H ¢/librga/demo/im2d_api_demo/args.cpps
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AT A S IEIAIT R B demo, TEFR AR S BAHEFTH SR, TERRECindY,  BOIASFAEFA RIFFE200ms.

rgaImDemo -w6 --copy
rgaImDemo --while=6 --copy

5.3.4 FBRGAIRA N ZHiHE B
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FEFIANT Ay S BRIBURCA M SRR R

rgaImDemo --querystring
rgaImDemo --querystring=<options>

A Al koptions, %A optionsIERIAM Jyi%s¥E=all, R]}Eoptionsdl T :

options:

=vendor FTEN R R

=version FTENRRA(E B

=maxinput FTENSCR IR KA 7
=maxoutput FTENSCHRFI R i 2 HER
=scalelimit FTENSCHRFHIZE TR 5
=inputformat FTENSHF I AR X
=outputformat FTEN S A =X
=expected FTENTRHATERE

=all TENFERER

5.3.4.1 {RES AT

MHEmain()f& 2 IUEFTENH IR FIE R,

/*¥main ()3 #L NQUERYSTRING _INFORES(E*/

IM_INFO = (QUERYSTRING_INFO)parm_data[MODE_QUERYSTRING];
/*F¥TENquerystring ()IREIRFRFE, BIARRENER/
printf("\n%s\n", querystring(IM_INFO));

5.3.5 EIR48)
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AT

HATEGAERINA

rgaImDemo --resize=up
rgaImbDemo --resize=down

ZIREMAE A Al options, AJ%Eoptionsdll | :

options:

:up
=down

5.3.5.1 fXRSfRHT

MHEmain()f4Z (up/down) RAETAREGESE/, BIEXS AT, EFOIHML, E=buffer,

BRI ZE 19201080
E§ 5y R 45/ N2 720x480

&I ifsre. dstEGEHE I Irga_buffer tZ5HPRIE Nimresize()o

switch(parm_data[MODE_RESIZE])

{

/FTRRE B/
case IM_UP_SCALE :

/* EHFIPIGGraphicbuf fer i ###1920x1080% W K/N*/
dst_buf = GraphicBuffer_Init(1920, 1080, DST_FORMAT);
/*{BE=buffer*/

GraphicBuffer_Fill(dst_buf, EMPTY_BUFF, 1);

/* BTG iR d s tEdER rga_buffer_t&5k*/

dst = wrapbuffer_GraphicBuffer(dst_buf);

break;

case IM_DOWN_SCALE :

}

/*EHPIGLGraphicbuffer /#1920 x1080% W K/ */
dst_buf = GraphicBuffer_Init(720, 480, DST_FORMAT);
/*{E=3buffer*/

GraphicBuffer_Fill(dst_buf, EMPTY_BUFF, 1);

/* ERUHFE s t BRI rga_buffer_t&5ta K>/

dst = wrapbuffer_GraphicBuffer(dst_buf);

break;

/*¥rga_buffer_tiXHIE5MEsrc. dstfé Aimresize()*/

STATUS

imresize(src, dst);

/*HRABIR A IM_STATUSKOSEFTENIZITIRAS* /
printf("resizing .... %s\n", imStrError(STATUS));

5.3.6 E{4#57

H7rga_buffer 51K, I
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R S N RS
rgaImDemo --crop

ZIREIC ] Ioptions, BRIAERBTALFRLT(100,100), RT(400,100), LB(100,400), RB(400,400)NHIEI1E,

5.3.6.1 fXRS T

R AT R NEAF (st EAR A im_rectZE MR FPIR(E, FFREFifisre, dstEUREURERIrga_buffer (Z5HI{AAE Nimcrop().

/XA X, yRRERII AR, width, heightAiE &I XA/ N/
src_rect.x = 100;
src_rect.y = 100;

src_rect.width = 300;
src_rect.height = 300;

/*¥im_rectt& L Asrc_rectSrga_buffer tigzNW&5iAsrc, dstf& Aimecrop()*/
STATUS = imcrop(src, dst, src_rect);

/* IR B IM_STATUSHZSEFTENIZF TIRAS * /

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

5.3.7 ElG s
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AN T Ay 2 T B e

rgaImbDemo --rotate=90
rgaImbDemo --rotate=180
rgaImbDemo --rotate=270

1ZIIRE W IE A\ Al i options, A i%optionsdll T~ :

options:
=90 EghEf90° |, it B WER 5 m it
=180 Eghef180°, Mt E B PRAL
=270 EGhesh270°, it EG P e E it
5.3.7.1 {XRS T

REmain()f£Z (90/180/270) RENEFKMIE, HIHESHAL NIM_USAGENZME, S17fEsrc, dstEI{GEHERIrga_buffer_t&h
TR —[Flf& Aimrotate()o

/*¥main () SN IM_USAGEREE(E * /
ROTATE = (IM_USAGE)parm_data[MODE_ROTATE];

7 * WEARIR e M I ITM_USAGEM2SE S rga_buffer_ti& gk Asrc, dst—[FIfE Aimrotate()*/
STATUS = imrotate(src, dst, ROTATE);

/*FRARIR A IM_STATUSKOEFTENIZT TR /

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

5.3.8 BB
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PR A T B

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

ZIHELE N Al Joptions, AliZEoptionsdl]

options:
=H BTG
=v Efesasktsitg
5.3.8.1 fRASfET

HiEmainFi %2 (H/V) BEBGRIEETTI, IESHINIM_USAGERCEEE, S1Fffsic, dstBIREHREMrga_buffer_t&h
Ha PR —[Ef& Aimflip()o

/*¥main () ESHAHIM_USAGERAE* /
FLIP = (IM_USAGE)parm_data[MODE_FLIP];

/*BRRIRBHE R L T 1A IM_USAGERCH(E Srga_buffer_ ti&iAsre, dst—FfEANimflip()*/
STATUS = imflip(src, dst, FLIP);

/*FRAEIR MY IM_STATUSKOETTENET IR/

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

5.3.9 E§ i a5
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FE AT a2 TR R 5

rgaImbDemo --fill=blue
rgaImbDemo --fill=green
rgaImbDemo --fill=red

IREMAUE N AT i options, BRIMEFEHEEAFRLT(100,100), RT(400,100), LB(100,400), RB(400,400)NfIE{, W]i%optionsdll
:

options:
=blue E G B EET
=green E GBI NSk
=red E BB EIEHT N6
5.3.9.1 fRAS T

MRHEmainbi 42 (bule/green/red) PREIHFEHD, KT ZIHFE N R/ IMEFHBdsUR TP EHRAYim_rec5 R FRIR(E, FFREZ
FRACOR BRI 163 R, 5 17 i dst BERR I rga_buffer (5 —[F{Z Aimfill().

/*¥main () LS EA IR R E )16 BEFIE* /
COLOR = parm_data[MODE_FILL];

/XEE X, yHERI AR, width, heightHfiEE RS XK/
dst_rect.x = 100;
dst_rect.y = 100;

dst_rect.width = 300;
dst_rect.height

1
w
(o]
(]

/¥ im_rectigNEEHRdst_rect. MMEE163 KIS rga_buffer _tig= &5 ksre, dst—RfEAImfill()*/
STATUS = imfill(dst, dst_rect, COLOR);

/*HRARIR B IM_STATUSKZSEFTENIZITIRAS * /

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

5.3.10 EI{§°E#%
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R i NGRS R
rgaImbDemo --translate

ZIIREF ] i options, BRIATVS (FE_bEfARAR) ERSE(300,300), BIMIAAFEFE300 MR, FHM N EF300ME,

5.3.10.1 R b

R TR MM AR A s FETE YR im_rectZSHI A TIRME, FFR(Eifisre, dstBEHEEHRArga_buffer (AL A

imtranslate()o

/X B X, yRE RS S BRI TR A6 /
src_rect.x = 300;
src_rect.y = 300;

/*¥im_rectt8 N Asrc_rectSrga_buffer_ ti&N&itiAsrc, dst—FfE Nimtranslate()*/
STATUS = imtranslate(src, dst, src_rect.x, src_rect.y);

/*HRARIR A IM_STATUSKO(EFTENIZTTIRA* /

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

5.3.11 IG5
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RN T aiv ML 545 T

rgaImDemo --copy

ZYIRETC ] Ioptions, BRIAFE DL3##28°81280x720, 1% HRGBA88SSHIEIE,
5.3.11.1 {RASfEAT

Fe 7 fifisre, dstRGEIRE FIrga_buffer tZ5F1K1E Aimcopy()o

/*rga_buffer_tM=\15taksrc. dstfE Aimcopy()*/
STATUS = imcopy(src, dst);

/*HRAEIR B IM_STATUSKCZMEFTEMBATIRAS*/
printf("copying .... %s\n", imStrError(STATUS));

5.3.12 IR A R
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R A IR E G A R
rgaImbDemo --blend

ZIIRETC ] ioptions, BRIAA BUBEACH IM_ALPHA_BLEND_DST 5,

5.3.12.1 RS fiEbT

Y fF filisre, dstEUGEIERrga_buffer tZ5A41A{& Nimblend(),

/*rga_buffer_ti&=W&5tksrc, dstff Aimblend()*/
STATUS = imblend(src, dst);

/*HRARIR B IM_STATUSKZSEFTENIZITIRAS * /
printf("blending .... %s\n", imStrError (STATUS));

5.3.13 EHS K
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QT A 2 P E G X e
rgaImDemo --cvtcolor

INREICA] ioptions, BRINKF 3 HER H1280x 720/ X1 MRGBA8888H% ZU ik i ANV 1248 20,

5.3.13.1 RS

H T B R% N TErga_buffer tAYAK 5125 B formatHFIR{E, FR1Fffsre, dstEUGEHERIrga_buffer (Z5{R{E Aimcvtcolor()s

/AT IR R (LA X B rga_buf Fer _tZAANR R Z R format*/
src.format = HAL_PIXEL_FORMAT_RGBA_8888;
dst.format = HAL_PIXEL_FORMAT_YCrCh_Nv12;

/¥R IRE A S rga_buffer _tiEXM&5iHKsrc. dst—[Ff& Aimcvtcolor()*/
STATUS = imcvtcolor(src, dst, src.format, dst.format);

/*ARAEIR B IM_STATUSHKZMEFTENBITIRAS */

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