ALuwiner

AW MPP IPC Media Processing Software Development Reference

Document version number: V1.0

Release dafe 2019.0131



Copyright © Zhuhai Allwinner Technology Co., Ltd. 2018. All rights reserved.
No part or all of the contents ofishdocument may be copied or reproduced without the written permission of

the company, and may not be used.What form of communication.

Trademark statement

@LWINVER
Allwinner and other Allwinner trademarks are trademarks of Zhuhai Allwinner Technology

Co., LtdAll other trademarks or registered trademarks mentioned in this document are the property of their

respective owners.

Note

The products, services or features you purchase are subject to the terms and conditions of the company and all
or part of the prducts, services or features described in this document may not be covered by your purchase

or use. Unless otherwise agreed by the contract, Allwinner Company makes no representations or warranties,
express or implied, regarding the contents of this decdm

The contents of this document may be updated from time to time due to product version upgrades or other
reasons. Unless otherwise agreed, this document is provided as a guide only, and all statements, information,

and recommendations in this docurhare not warranties of any kind, express or implied.



AW

@LNIMER MPP IPC Media Processing Software Development Reference

Overview

Product Version

About this Document

Foreword

Product name

Product version

V5

V1.0

Reader

This document (this guide) is intended primarily for the following engineers:

FAE

Software engineer

Modify History

version

Modify date Modify content

V1.0

2019-01-31 First version

Copyright © by Allwinner. All righs reserved



—

AW
@LNMNER

AW MPP IPC Media Processing Software Development Reference

MPP IPC Media Processing Software Development Reference

Index

Document version number: V1.0
Release dak2019.01.31
AW MPP IPC Media Processing Softwarevelpment Reference Error! Bookmark not defined.

1. System Control

1.1.
1.2.

13.

1.4.

Overview
Functional Description
1.2.1. State
1.2.2. System Binding
1.2.3. Component Port Data Transfer Mode
1.2.4. Media Memory Allocation
API Reference
AW_MPI_SYS_Init
AW_MPI_SYS_Exit
AW_MPI_SYS_SetConf
AW_MPI_SYS_GetConf
AW_MPI_SYS_Bind
AW_MPI_SYS_UnBind
AW_MPI_SYS_GetBindbyDest
AW (MPI_SYS “GetVersion
AW_MPI_SYS GetCurPts
AW_MPI_SYS_|InitPtsBase
AW_MPIL_SYS_SyncPts
AW. MP|_SYS_MmzAlloc_Cached
AW_MPI_SYS MmzFree
AW_MPI_SYS_MmzFlushCache
AW_MPI_SYS_Mmap
AW_MPI_SYS_ Munmap
AW_MPI_SYS_SetReg
AW_MPI_SYS_GetReg
AW_MPI_SYS_SetProfile
AW_MPI_SYS_GetVirMemInfo
Data Type
1.4.1. Video Public Type

Copyright © by Allwinner. All righs reserved

Index

1
1
1

© © 00 00 N N o o oo B~ N PR FP P PP

e e e T = e o T G S T
o o 0 h W W NDNRLR BB O O



—

AW
@LNIMER MPP IPC Media Processing Software Development Reference

1.5.
2. Video
2.1
2.2.
2.3.

2.4.
2.5.

2.6.

VIDEO_FRAME_ S
VIDEO_FRAME_INFO_S
BITMAP_S
1.4.2. Component Common Type
MPPCallbackinfo

error code
Input

Overview

Functional Block Diagram

VIPP Buffer Management and Using
2.3.1. ViPP in unbound case
2.3.2.  ViPP binding case

APl and state diagram

APl interface
AW_MPIL_VI_CreateVipp
AW_MPI_VI_DestoryVipp
AW_MPI_VI_SetVippAttr
AW_MPI_VI_GetVippAttr
AW_MPI_VI_SetVIFreq
AW_MPI_VI_EnableVipp
AW_MPI_VI_DisableVipp
AW/_MPI_VI_SetVippFlip
AW._MPI_VI_GetVippFlip
AW_MPI_VI_SetVippMirror
AW_MPI_VI_GetVippMirror
AW_MPI|_VI_CreateVirChn
AW_MPI_VI_DestoryVirChn
AW_MPI_VI_SetVirChnAttr
AW _MPI_VI_GetVirChnAttr
AW_MPI_VI_EnableVirChn
AW_MPI_VI_DisableVirChn
AW_MPI_VI_GetFrame
AW_MPI_VI_ReleaseFrame

Data Structure

VI_ATTR_S

Copyright © by Allwinner. All righs reserved

Index
16

18
18
19
19
19
21
21
21
23
23
23
24
25
25
26
27
28
28
29
30
31
31
32
33
34
35
36
36
37
38
39
40
40
40



—

AW
@LNMNER

2.7.

MPP IPC Media Processing Software Development Reference

RGN_ATTR_S
RGN_CHN_ATTR_S
BITMAP_S
VI_OsdMaskRegion
VIDEO_FRAME_INFO S

error code

3. Video Output

3.1

3.2.

3.3.
3.4.
3.5.

Overview
3.1.1. Document Purpose
3.1.2.  Introduction to VO
3.1.3. Explanation of terms

LayerL
3.2.1. Layer operation instructions
3.2.2. Display output device operating instructions
3.2.3. Layer size and crop
3.2.4. Layer crop and screen_win
3.2.5. alpha

Introduction to output devices

Module state transition

APl interface
AW_MPI_VO_Enable
AW/_MPI_VO: Disable
AW_MPI_VO_SetPubAttr
AW_MPI_VO_GetPubAttr
AW_MPI_VO_GetHdmiHwMode
AW_MPI_VO_ EnableVideolLayer
AW_MPI_VO_DisableVideoLayer
AW._MPI_VO_AddOutsideVideoLayer
AW _MPI_VO_RemoveOutsideVideolLayer
AW_MPI_VO_OpenVideolLayer
AW_MPI_VO_CloseVideolLayer
AW_MPI_VO_SetVideoLayerAttr
AW_MPI_VO_GetVideoLayerAttr
AW_MPI_VO_SetVideolLayerPriority
AW_MPI_VO_GetVideolLayerPriority

Copyright © by Allwinner. All righs reserved

Index
44

45
46
48
52
54
55
55
55
55
55
55
55
56
57
57
58
58
59
59
59
60
61
62
63
64
65
66
67
68
69
69
71
72
73



—

AW
@LWMNER

3.6.

3.7.

MPP IPC Media Processing Software Development Reference

AW_MPI_VO_SetVideolLayerAlpha
AW_MPI_VO_GetVideoLayerAlpha
AW_MPI_VO_EnableChn
AW_MPI_VO_DisableChn
AW_MPI_VO_RegisterCallback
AW_MPI_VO_Set@nDispBufNum
AW_MPI_VO_GetChnDispBufNum
AW_MPI_VO_GetDisplaySize
AW_MPI_VO_StartChn
AW_MPI_VO_StopChn
AW_MPI_VO_PauseChn
AW_MPI_VO_ResumeChn
AW_MPI_VO_Seek
AW_MPI_VO_SetStreamEof
AW_MPI_VO_ShowChn
AW_MPI_VO_HideChn
AW_MPI_VO_GetChnPts
AW_MPI_VO_SendFrame
AW_MPI_VO_Debug_StoreFrame
Data Structure
VO_CHN_ATTR_S
VO PUB_ATTR_S
VO_VIDEO LAYER_ATTR.S
VO_VIDEO_LAYER_ALPHA_S
VIDEO_FRAME_INFO_S
VIDEO_FRAME_S
VIDEO_FIELD_E
VIDEO_FORMAT_E
COMPRESS_MODE_E

error code

4. Image Stitching

4.1.

Overview
4.1.1. |ISE Description
4.1.2. Functional block diagram

4.1.3. ISE component buffer management and use

Copyright © by Allwinner. All righs reserved

Index
74

75
76
77
78
79
80
81
82
83
83
84
85
86
87
88
89
89
90
91
91
92
93
94
94
94
96
96
97
98
100
100
100
100
101



—

@LWMNER

4.2.

4.3.
4.4,

5. Video Encoding

5.1.
5.2

5.3.

MPP IPC Media ProcessinSV\S/oftware Development Reference
Index
4.1.4. Typical Application Scenarios of ISE Components 102
State transition and APl interface 103
4.2.1. State diagram 103
4.2.2. APl interface 104
AW_MPI_ISE_CreateGroup 104
AW_MPI_ISE_DestroyGroup 105
AW_MPIL_ISE_SetGrpAttr 105
AW_MPI_ISE_GetGrpAttr 106
AW_MPI_ISE_CreatePort 107
AW_MPI|_ISE_DestroyPort 107
AW_MPI_ISE_GetPortAttr 108
AW_MPI_ISE_SetPortAttr 109
AW_MPI_ISE_Start 109
AW_MPI_ISE_Stop 110
AW_MPI|_ISE_GetData 110
AW_MPI_ISE_ReleaseData 111
AW_MPI_ISE_SendPic 112
AW_MPI_ISE_RegisterCallback 113
AW_MPI_ISE_SetISEFreq 113
Data Structure 114
error code 127
129
Overview 129
Functional Description 129
5.2.1. Zoom funection 130
5.2.2.. Rotation function 130
5.2.3. Rate Control 130
5.2.4. Cropping Encode 131
5.2.5. ROl Encode 132
5.2.6. Low frame rate in nofROI areas 132
5.2.7. P frame intra refresh 132
5.2.8. osd overlay 133
5.2.9. Input Data Compression Mode Saves Bandwidth 133
State transition and APl interface 134
5.3.1. State diagram 134

Copyright © by Allwinner. All righs reserved Vi



—

AW
@LMMER MPP IPC Media Processing Software Development Reference

Index
5.3.2. APl and state 135
5.3.3. APl Reference 141
AW_MPI_VENC_CreateChn 141
AW_MPI_VENC_DestroyChn 142
AW_MPI_VENC_ResetChn 142
AW_MPI_VENC_StartRecvPic 143
AW_MPI_VENC_StartRecvPicEx 143
AW_MPI_VENC_StopRecvPic 144
AW_MPI_VENC_Query 145
AW_MPI_VENC_RegisterCallback 145
AW_MPI_VENC_SetChnAttr 146
AW_MPI_VENC_GetChnAttr 147
AW_MPI_VENC_GetStream 147
AW_MPI_VENC_ReleaseStream 148
AW_MPI_VENC_SendFrame 149
AW_MPI_VENC_RequestIDR 150
AW_MPI_VENC_GetHandle 151
AW_MPI_VENC_SetRoiCfg 151
AW_MPI_VENC_GetRoiCfg 152
AW_MPI_VENC_GetH264SpsPpsInfo 153
AW_MPI_VENC_GetH265SpsPpsinfo 153
AW _MPI_VENC_SetdpegParam 154
AW_MPI_VENC_GetJpegParam 155
AW_MPI_VENC_SetJpegExifinfo 155
AW_MPI_VENC GetJpegExifinfo 156
AW_MPI_VENC_GetJpegThumbBigr 157
AW_MPI_VENC_SetFrameRate 157
AW._MPI_VENC_GetFrameRate 158
AW _MPI_VENC_SetTimelLapse 159
AW_MPI_VENC_GetTimeLapse 160
AW_MPI_VENC_SetColor2Grey 160
AW_MPI_VENC_GetColor2Grey 161
AW_MPI_VENC_SetCrop 162
AW_MP|_VENC_GetCrop 162
AW_MPI_VENC_GetStreamBufinfo 163

Copyright © by Allwinner. All righs reserved Vii



—

AW
@LWMNER

54.

MPP IPC Media Processing Software Development Reference

AW_MPI_VENC_SetintraRefresh
AW_MPI_VENC_GetIntraR&esh
AW_MPI_VENC_SetSmartP
AW_MPI_VENC_GetSmartP
AW_MPI_VENC_SetBrightness
AW_MPI_VENC_GetBrightness
AW_MPI_VENC_SetVEFreq
AW_MPI_VENC_Set3DNR
AW_MPI_VENC_Get3DNR
AW_MPI_VENC_GetCacheState
AW_MPI_VENC_SetRefParam
AW_MPI_VENC_GetRefParam
AW_MPI_VENC_SetHorizonFlip
AW_MPI_VENC_GetHorizonFlip
AW_MPI_VENC_SetAdaptivelntralnP
AW_MPI_VENC_EnableNullSkip
AW_MPI_VENC_EnablePSkip
AW_MPI_VENC_SaveBsFile
AW_MPI_VENC_SetProcSet
Data structure description
H264E_NALU_TYPE_E
JPEGE_PACK_TYPE_E
H265E_NALU_TYPE.E
VENC_DATA _TYPE_U
VENC_PACK_S
VENC_STREAM_S
VENC_ATTR_H264 S
VENC_ATTR_H265_S
VENC_ATTR_MJPEG_S
VENC_ATTR_JPEG_S
VENC_ATTR_S
VENC_ATTR_H264 CBR_S
VENC_ATTR_H264 VBR_S
VENC_ATTR_H264_FIXQP_S
VENC_ATTR_MJPEG_CBR_S

Copyright © by Allwinner. All righs reserved

Index
164

164
165
166
166
167
168
168
169
169
170
171
171
172
173
173
174
175
175
176
176
177
178
179
179
180
181
183
185
186
188
189
189
190
191

viii



—

AW
@LNIMER MPP IPC Media Processing Software Development Reference

Index

VENC_ATTR_MJPEG_FIXQP_S 192
VENC_ATTR_H265_CBR_S 193
VENC_ATTR_H265 VBR_S 193
VENC_ATTR_H265_FIXQP_S 194
VENC_ATTR_H265_ABR_S 195
VENC_RC_ATTR_S 196
VENC_CHN_ATTR_S 198
VENC_CHN_STAT_S 198
VENC_EXIFINFO_S 199
VENC_JPEG_THUMB_BUFFER_S 201
VENC_PARAM_JPEG_S 201
VENC_ROI_CFG_S 202
VENC_COLOR2GREY_S 203
VENC_CROP_CFG_S 203
VENC_FRAME_RATE_S 204
VENC_STREAM_BUF_INP_S 204
VENC_PARAM_INTRA_REFRESH_S 205
VENC_PARAM_REF_S 206
VendHeaderData 206
VencSmartFun 207
VencBrightnessS 207
CacheState 208
VencSaveBSFile 208
VeProcSet 209
5.5. error code 210
6. Video Decoding 211
6.1. Overview 211
6.2. Functional Description 211
6.3. State transition and APl interface 212
6.3.1.  State transition diagram 212
6.3.2. APl and States 212

6.4. API Reference 214
AW_MPI_VDEC_CreateChn 215
AW_MPI_VDEC_DestroyChn 215
AW_MPI_VDEC_GetChnAttr 216

Copyright © by Allwinner. All righs reserved iX



—

AW
@LWMNER

6.5.

MPP IPC Media Processing Software Development Reference

AW_MPI_VDEC_StartRecvStream
AW_MPI_VDEC_StopRecvStream
AW_MPI|_VDEC_Pause
AW_MPI_VDEC_ Resume
AW_MPI_VDEC_Seek
AW_MPI_VDEC_Query
AW_MPI_VDEC_RegisterCatlack
AW_MPI_VDEC_SetStreamEof
AW_MPI_VDEC_ResetChn
AW_MPI_VDEC_SetChnParam
AW_MPI_VDEC_GetChnParam
AW_MPI_VDEC_SendStream
AW_MPI_VDEC_Getlmage
AW_MPI_VDEC_Releaselmage
AW_MPI_VDEC_SetRotate
AW_MPI_VDEC_GetRotate
AW_MPI_VDEC_ReopenVideoEngine
Data Structure Description
VIDEO_MODE_E
VDEC_CHN_ATTR_S
VDEC_STREAM.S
VDEC.DECODE_ERROR_S
VDEC_CHN_STAT.S
VDEC_CHN_PARAM_S
VDEC_PRTCL_PARAM_S

6.6. error code
7. MUX Module
7.1. Overview
7.2. Functional Description and Instructions

7.3.

7.2.1.  muxGroup and muxChannel
7.2.2.  State transition diagram
7.2.3. APl and State

API Reference
AW_MPI_MUX_CreateGrp
AW_MPI_MUX_DestroyGrp

Copyright © by Allwinner. All righs reserved

Index
216

217
218
218
219
220
220
221
221
222
223
223
224
225
225
226
227
227
227
228
229
230
231
232
232
233
235
235
235
236
237
237
239
239
239



—

AW
@LNMNER

7.4.

7.5.

MPP IPC Media Processing Software Development Reference

AW_MPI_MUX_StartGrp
AW_MPI_MUX_StopGrp
AW_MPI_MUX_GetGrpAttr
AW_MPI_MUX_SetGrpAttr
AW_MPI_MUX_SetH264SpsPpsinfo
AW_MPI_MUX_SetH265SpsPjisfo
AW_MPI_MUX_CreateChn
AW_MPI_MUX_DestroyChn
AW_MPI_MUX_GetChnAttr
AW_MPI_MUX_SetChnAttr
AW_MPI_MUX_SwitchFd
AW_MPI_MUX_RegisterCallback
Data Type
MUX_GRP_ATTR_S
MUX_CHN_ATTR_S
CdxFdT

error code

8. DEMUX Module

8.1.
8.2.

8.3.

Overview

Functional Description and Usage
8.2.1. State diagram
8.2.2. APland status

AP| Reference
AW_MPI_DEMUX_CreateChn
AW_MPI|_DEMUX_DestroyChn
AW_MPI_DEMUX_RegisterCallback
AW_MPI_DEMUX_SetChnAttr
AW._ MPI_DEMUX_GetChnAttr
AW_MPI_DEMUX_GetMedidnfo
AW_MP|_DEMUX_Start
AW_MP|_DEMUX_Stop
AW_MPI_DEMUX_Pause
AW_MPI_DEMUX_ResetChn
AW_MPI_DEMUX_Seek
AW_MPI_DEMUX_getDmxOutPutBuf

Copyright © by Allwinner. All righs reserved

Index
240

240
241
241
242
242
243
243
244
245
245
246
246
246
248
249
249
251
251
251
252
252
254
255
255
256
257
257
258
259
259
260
261
261
262

Xi



—

AW
@LWMNER

8.4.

8.5.
9. Audio
9.1.
9.2.

9.3.

9.4.

MPP IPC Media Processing Software Development Reference

AW_MPI_DEMUX releaseDmxBuf
Data Type
STREAMTYPE_E
SOURCETYPE_E
CEDARX_MEDIA_TYPE
DEMUX_DISABLE_TRACKINFO
DEMUX_CHN_ATTR_S
DEMUX_VIDEO_STREAM_INFO_S
DEMUX_AUDIO_STREAM_INFO_S
DEMUX_MEDIA_INFO_S
DemuxCompOutputBuffer

error code

Overview
Functional Description
9.2.1. Al Device status map
9.2.2. AO Device status map
9.2.3. Al Channel state diagram
9.2.4. AO Channel state diagram
9.2.5. AEnc Channel state diagram
9.2.6. ADec Channel state diagram
9.2.7... AlO-Equipment.and channel
Introduction to.the audio interface call process
9.3.1. . Al Channel usage
9.3.2. AO Channel usage flow
9.3.3...  AEnc Channel Call Logic
9.3.4. ADec Channel Call Logic
APlInterface
9.4.1. Audio Input
AW_MPI_Al_SetPubAttr
AW_MPI_Al_GetPubAttr
AW_MPI_Al_Enable
AW_MPI_AI_Disable
AW_MPI|_Al_CreateChn
AW_MPI_AI_DestroyChn

Copyright © by Allwinner. All righs reserved

Index
263

264
264
264
265
266
266
267
268
268
269
271
273
273
274
275
275
276
276
277
278
278
279
279
280
281
281
282
282
282
283
284
284
285
286

Xii



—

AW
@LNIMER MPP IPC Media Processing Software Development Reference

Index
AW_MPI_AI_ResetChn 287
AW_MPI_AI_PauseChn 287
AW_MPI_Al_ResumeChn 288
AW_MPI_AI_EnableChn 289
AW_MPI_AI_DisableChn 290
AW_MPI_AIl_GetFrame 290
AW_MPI_AIl_ReleaseFrame 291
AW_MPI_Al_SetChnParam 292
AW_MPI_Al _GetChnParam 293
AW_MPI_AI_EnableReSmp 294
AW_MPI_AIl_DisableReSmp 295
AW_MPI_AI_SetVgeAttr 296
AW_MPI_AI_GetVgeAttr 296
AW_MPI_AI_EnableVqge 297
AW_MPI_AIl_DisableVge 298
AW_MPI_AIl_SetTrackMode 299
AW_MPI_AIl_GetTrackMode 299
AW_MPI_AI_CIrPubAttr 300
AW_MPI_AI_SaveFile 301
AW_MPI_Al_QueryFileStatus 302
AW_MPI_Al_SetVqgeVolume 302
AW/ MPI_AIl_GetVgeVolume 303
AW_MPI_Al_RegisterCallback 304
AW_MPI|_Al SetDevVolume 304
AW_MPI_Al_GetDevVolume 305
AW_MPI_AI_SetDevMute 306
AW_MPI_Al_GetDevMute 307
AW._ MPI_Al_SetChnMute 307
AW _MPI_Al_GetChnMute 308
9.4.2.  Audio Output 310
AW_MP|_AO_SetPubAttr 310
AW_MPI_AO_GetPubAttr 311
AW_MPI_AO_CIrPubAttr 312
AW_MPI_AO_Enable 312
AW_MPI_AO_Disable 313

Copyright © by Allwinner. All righs reserved Xiii



—

AW
@LNIMER MPP IPC Media Processing Software Development Reference

Index
AW_MPI_AO_EnableChn 314
AW_MPI_AO_DisableChn 314
AW_MPI_AO_StartChn 315
AW_MPI_AO_StopChn 316
AW_MPI_AO_RegisterCallback 317
AW_MPI_AO_SendFrame 317
AW_MPI_AO_EnableReSmp 318
AW_MPI_AO_DisableReSmp 319
AW_MPI_AO_PauseChn 320
AW_MPI_AO_ResumeChn 321
AW_MPI_AO_Seek 321
AW_MPI_AO_QueryChnSit 322
AW_MPI_AQO_SetTrackMode 323
AW_MPI_AO_GetTrackMode 324
AW_MPI_AO_SetDev\Volume 324
AW_MPI_AO_GetDevVolume 325
AW_MPI_AO_SetDevMute 326
AW_MPI_AO_GetDevMute 327
AW_MPI_AO_SetVgeAttr 327
AW_MPI_AO_GetVgeAttr 328
AW_MPI_AO_EnableVge 329
AW/_MPI_AOQ: DisableVae 330
AW_MPI_AO_SetStreamEof 331
AW_MPI_AO_SaveFile 332
AW_MPI_AO_QueryFileStatus 333
9.4.3.. Audio Encode 334
AW_MPI_AENC_CreateChn 334
AW._MPI_AENC_DestroyChn 334
AW _MPI_AENC_SendFrame 335
AW_MP|_AENC_GetStream 336
AW_MPI_AENC_ReleaseStream 337
AW_MPI_AENC_StartRecvPcm 338
AW_MPI_AENC_StopRecvPcm 339
AW_MPI_AENC_ResetChn 340
AW_MPI_AENC_Query 340

Copyright © by Allwinner. All righs reserved Xiv



—

AW
@LWMNER

9.5.

MPP IPC Media Processing Software Development Reference

AW_MPI_AENC_RegisterCallback
AW_MPI_AENC_SetChnAttr
AW_MPI_AENC_GetChnAttr
AW_MPI_AENC_GetHandle
9.4.4. Audio Decoding
AW_MPI_ADEC_CreateChn
AW_MPI_ADEC_DestroyChn
AW_MPI_ADEC_ResetChn
AW_MPI_ADEC_RegisterCallback
AW_MPI_ADEC_SendStream
AW_MPI_ADEC_ClearChnBuf
AW_MPI_ADEC_GetFrame
AW_MPI_ADEC_ReleaseFrame
AW_MPI_ADEC_SetStreamEof
AW_MPI_ADEC_StartRecvStream
AW_MPI_ADEC_StopRecvStream
AW_MPI_ADEC_SetChnAttr
AW_MPI_ADEC_GetChnAttr
AW_MPI_ADEC_Pause
AW_MPI_ADEC_Seek

Data Structure
9.5.1. .  Audio input and output
AlO_ATTR.S
Al_CHN_PARAM_S
AUDIO_FRAME_S
AEC.FRAME_S
AUDIO_AGC_CONFIG_S
AI_AEC_CONFIG_S
AUDIO_ANR_CONFIG_S
AUDIO_HPF CONFIG_S
Al_RNR_CONFIG_S
AUDIO_EQ _CONFIG_S
Al_VQE_CONFIG_S
AO_VQE_CONFIG_S
AUDIO_STREAM_S

Copyright © by Allwinner. All righs reserved

Index
341

341
342
343
343
343
344
345
345
346
347
347
348
349
350
351
351
352
353
353
354
354
354
356
356
357
358
359
360
361
362
362
363
365
366

XV



—

@LWMNER

AW

MPP IPC Media Processing Software Development Reference

AO_CHN_STATE_S
AUDIO_FADE_S
AUDIO_SAMPLE_RATE_E
AUDIO_BIT_WIDTH_E
AIO_MODE_E
AIO_SOUND_MODE_E
AUDIO_HPF_FREQ _E
AQE_WORKSTATE_E
AUDIO_TRACK_MODE_E
AUDIO_FADE_RATE_E
G726_BPS_E
ADPCM_TYPE_E

9.5.2.

Audio Coding

AENC_CHN_ATTR_S

9.5.3.

Audio Decoding

ADEC_CHN_ATTR_S

9.5.4. Audio codec type and data format requirements
9.6. error code

9.6.1. Audio input error code

9.6.2.  Audio output error code

9.6.3. Audio Encoding error code

9.6.4. . Audio decoding error code

10. Region Module

10.1. Overview

10.2. Functional Description
10.2.1. Status

10.3.© API Reference
AW_MPI_RGN_Create
AW_MPI_RGN_Destroy
AW_MP|_RGN_GetAttr
AW _MPI_RGN_SetAttr
AW_MPI_RGN_SetBitMap
AW_MPI_RGN_AttachToChn
AW_MPI_RGN_DetachFromChn
AW_MPI_RGN_SetDisplayAttr

Copyright © by Allwinner. All righs reserved

Index
367

367
368
369
370
371
372
372
373
374
375
376
377
377
378
378
379
381
381
381
382
383
384
384
384
384
384
385
385
386
387
387
388
389
390

XVi



—

AW
@LNIMER MPP IPC Media Processing Software Development Reference

Index

AW_MPI_RGN_GetDisplayAttr 390
10.4. Data Type 391
RGN_TYPE_E 391
RGN_AREA_TYPE_E 392
OVERLAY_ATTR_S 392
OVERLAY_INVERT_COLOR_S 393
OVERLAY_CHN_ATTR_S 394
COVER_CHN_ATTR_S 395
RGN_ATTR_U 396
RGN_CHN_ATTR_U 396
RGN_ATTR_S 397
RGN_CHN_ATTR_S 397
10.5. error code 398
11. V5 ProcDebug Node €sGuide 400
11.1. ISEModule 400
11.2.  VIModule 402
11.3. VO Module 403
11.4.  Video EncodeModule 405
11.5.  Video Decode Module 408
11.6. Audio AIO Module 408
11.7.  CVE Module 409
11.8. EVE Module 410
12. Declaration 413

Copyright © by Allwinner. All righs reserved XVi



—

AW
@LMMER MPP IPC Media Processing Software Development Reference

UbSystem Control
1. SystemControl

1.1.Overview

The MPP system control module completes the resetting and basic initialization of each component of
the hardware according to the characteristics of the chip, angh@nsiisle for completing the initialization,
deinitialization, and manage the statues of the various service modules of the MPP system (Media Process
Platform Media Processing Platform) and providing version information of the current MPP system.

Before theapplication starts the MPP service, the MPP system initialization_must be completed.
Similarly, after the application exits . the MPP

de-initialize and release resources.

1.2. Functional Description

(1) Initialize the operating environment of the MPP component, and complete the initial configuration
of hardware devices such as audio input and output, video input and output.
(2) Provide interface to bind components.

(3) Provide interface for media memory allooatirelease, and query.

1.2.1.State

This component has no internal threads, so there. is no state transition.

1.2.2.System Binding

MPP provides a system binding interface (AW_MPI_SYS_Bind), which is to establish a relationship
between the two through the data recebiading data source (only the data receiver is allowed to bind the
data source). Once bound, the data generated by the data source is automatically sent to the recipient. The
binding relationship is mutual, the receiver processes the data, if the Buafferansmits the data comes
from the data source, the Buffer needs to be returned to the data source. A component can be bound to
multiple components, and the binding relationship is accurate to the component port.

Currently, the binding relationships qgsted by MPP are as shown in Tabi#.1

data source data receiver
VO
VI VENC
ISE
VO
ISE
VENC
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VENC MUX
AO
Al
AENC
AENC MUX
VDEC
DEMUX
ADEC
VDEC VO
ADEC AO
AO Al
AO
CLOCK VO
DEMUX
VDEC
\{®)
ISE
VENC

Table 11 Binding relationsips supported by MPP

Attached:

The following smart algorithm components do not support binding:

libaiMOD (moving target detection),

libVLPR (license plate recognition),

Libeveface (face detection).

1.2.3.Component Port Data Transfer Mode

The MPP component hasdvports (inport/outport). The inport port is used to receive data. After the

internal thread processing of the component, new data is generated and added to the data link table of the

output queue for management, waiting for the user to actively takefrdaathe outport port or

automatically sent to the next component bound by the outport.

Component port data transfer is divided into tunnel mode andumoie mode. Automatically passing

data to the next component is called tunnel mode, and the metheahaflly managing and transferring

data is called netunnel mode. The tunnel mode and +tonnel mode work data transfer mode are shown

in the following 11 and 12 diagrams.
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app

Command

)
I

ICallBack
|

I I
Component_ A H Component_B H Component_C

The figure above shows how the data pagshrough the tunnel mode between components works.

The application only needs to create, start, stop, and destroy components through a few simple commands.

)
I

ICallBack
|

Command

Figurel-1 MPPcomponentunnelmode

Command

M
|
ICallBack
|
|

After the internal thread of the command control component is run, the data will be continemesbted

and managed in the internal data link table. The generated data is automatically sent to the next component.
The next component internal thread uses the data sent from the input port to produce data, which is added

to its data link list for manageent. The data is returned to_.the previous component, causing the previous

component to release the buffer space occupied by the data.

For example, when the ai component is bound to the aenc component, it means that the ai output is

bound to aenc inport. Wén there is pcm/data in the ai channel, the data is automatically sent to the aenc

i nput por

t t hrough

ai component

0s

out put

compressed audio data, manages.it, sends it to-the mux component,sofowtie user to fetch data,

depending on the data transfer mode of the aenc component output port.

app

data

data

A
CallBack

Command I

GetFrame
ReleaseFrame

Component_A

[

GetFrame
ReleaseFrame

4|:::| Component_B E:|—

endtFrame

A
I
I
I
Je |

Figure 12 MPP component netunnel mode

o

endtFrame

M
|
CallBack

Comn

nand |
; |

Component_C

The figure above shows how the data transfer between componentstimnehmode works. After

the applicationcreates and starts the component, it needs to send data to the inport input port of the

component through the interface such as SendFrame()/SendStream(), and then call the interface such as

GetStream()/GetFrame() to fetch the generated data (divided lotkirty Mode and timeout waiting
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mode), after the internal thread of the component uses the data of the inport to produce the data, and added
it to the output data queue for management . At t hi
can «it (blocking mode), and the application obtains and processes the generated data, and then it is still
necessary to use this data to return frame the component, and actively tell the component application that

the data has been used, and the buffer spamepied by it can be released.

Notice: When using the nemnnel mode, if the application sends data to the inport port of the
component not timely, it owi | not cause serious ¢
taken in time and thé r ame i s returned, it win | | |l ead to fove
continuously producing new data, and the output buffer queue is gradually full until .the burst occurs.
Unless the application does not send data to the component inpothpatgta will.not be produced and
the output buffer will not burst.

Binding and unbinding support for each component input port and output port are shown inZable 1

below.

Component type Input port Output port

VI 09 tunneh nontunnel

ISE tunnelh nontunnel tunneh nontunnel

Al [ Js] tunneh nontunnel

VENC tunnel nontunnel tunnel norttunnel

AENC tunneh nontunnel tunneh nontunnel

VDEC tunneh nontunnel tunneh nontunnel

ADEC tunnel nontunnel tunnel norttunnel

VO tunnel nontunnel 00

AO tunneh nontunnel tunneh nontunnel

MUX tunnel 09

DEMUX 00 tunneh nontunnel
Table 12 Binding relationships supported by MPP

The gener al rule is that the source componentos

obtaining rawdata, the output port pports the tunnel and ndannel modes. The sink component
supports the tunnel and ntumnel modes. The output is directly connected to the render type hardware
device for data presentation, such as sound playback and image display. The filter coritpdmeumt.and

output ports support both tunnel and fionnel modes.

1.2.4.Media Memory Allocation

ION method is usee for physical continuous memory allocation for multimedia processing. The

Copyright © by Allwinner. All rights reserved 4
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system control module encapsulates the ION interface and is provide&to

1.3. APl Reference

The system control implements functions such as MPP system initialization, system binding unbinding,

and acquisition of MPP version number.
AW_MPI_SYS_Init

O DescriptiorD

Initialize the MPP system: including audio input and output, ovigput and output, video encoding,
video overlay area, video detection and analysis, etc.

0 Grammad

ERRORTYPE AW_MPI_SYS_|nit();

O parametdd

parameter name description input/output

NA

O return valu®

return value description

0 success

Non-zero Failed, see error code.

O Noticed
. AW_MPI_SYS_SetConf must be.called to configure the MPP system before initialized,
otherwise the initialization will fail:
If itis initialized multiple times, it will still return success, but it will not have any effect on
therunning status of MPP.
0 Exampled

None.
AW_MPI_SYS_Exit

O Descriptior

Deinitialize the MPP system: including audio input and output, video input and output, video encoding,
video overlay area, video detection and analysis channels, etc.

0 Grammad

ERRORTYPEAW_MPI_SYS_Exit();

O parameted

parameter name description input/output

Copyright © by Allwinner. All rights reserved 5
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O return valu®

return value description

0 success

Not 0 Failed, see error code.
O Noticed

When deinitializing, if there is a user process blocking on the MPI, the deiniittizsill
fail. If all calls that are blocked on the MPI are returned, they can be successfully deinitialized.

It can be deinitialized repeatedly without returning failure.

Because the system does not destroy the codec channel of the audio when de@itiadizi
destruction of these channels requires the user to actively destroy them. If the process that created
these channels exits, the channel is destroyed.

O Exampl®

None.

AW_MPI_SYS_SetConf

O DescriptiorD
Configure system control parameters.
O Grammad

ERRORTYPE AW_MPI_SYS_SetConf(const MPP.“SYS CONF_S* pstSysConf);

O parameted
parameter name description input/output
pstSysConf System control parameter pointer input

Static attribute (property that can on

be set if the system is not initialized a

the device or channel is not enabled).

O return valu®

return value description

0 success

Not O Failed, see error code.
O NoticeD

1. This function can be called wonfigure the MPP system only if the entire system of the
MPP is in an uninitialized state. Otherwise, the configuration will fail.
0 Example®

None.
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O DescriptiorD

AW

Obtain system control parameters.

O Gramma®

MPP IPC Media Processing Software Development Reference
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ERRORTYPE AW_MPI_SYS_GetConf(MP SYS_CONF_S* pstSysConf);

O parameted
parameter name description input/output
pstSysConf System control parameter pointer. output

Static attribute.

O return valu®

return value description
0 success
Not O Failed, see error code.
O NoticeD
., AW_MPI_SYS_S#&Conf must be called' successfully. before the configuration can be
obtained.
O Exampl®
None.

AW_MPI_SYS_Bind

O DescriptiorD

Bind the data source‘channel port and the data receiver channel port.

O Gramma®

ERRORTYPE AW_MPI.SYS_Bind(MPP_CHN_S* pstSrcChn, MPRANCS* pstDestChn);

O parameted

parameter name description input/output
pstSrcChn Source channel pointer input
pstDestChn Destination channel pointer input

O return valu®

return value description

0 success

Not O Failed, see error code.
O Noticed

None.

0 Example®

Copyright © by Allwinner. All rights reserved
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None.

AW_MPI_SYS_UnBind

O Descriptior©

Data source to data receiver unbinding interface.

0 Grammad

ERRORTYPE AW_MPI_SYS_UnBind(MPP_CHN_S* pstSrcChn, MPP_CHN_S* pstDestChn);

O parameted

parameter name description input/output

pstSrcChn Source chanel pointer input

pstDestChn Destination channel pointer input

O return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed
None.
O Exampl®

None.

AW_MPI_SYS_GetBindbyDest

O DescriptiorD

Get information about the source chahbound on this channel.

O Grammad

ERRORTYPE AW _MPI_SYS_GetBindbyDest(MPP_CHN_S* pstDestChn, MPP_CHN_S*
pstSrcChn);

O parametdd

parameter name description input/output
pstDestChn Source channel pointer input

o return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed

If the channel is bound to more than 2 source channels (for example, the Muxer module

receives the encoded data of the audio and video coding channels at the same time), only the source
Copyright © by Allwinner. All rights reserved 8
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channel informationhat is first bound is returned.
O Exampl®

None.

AW_MPI_SYS_ GetVersion

O DescriptiorD
Get the version number of the MPP.
O Gramma®

ERRORTYPE AW_MPI_SYS_GetVersion(MPP_VERSION_S* pstVersion);

O parameted
parameter name description input/output
pstVersion Version number description pointer. input

Dynamic attribute (refers to an attribu

that can be set at any time).

O return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed
None.
0 Examplé

None.

AW_MPI_SYS_GetCurPts

O DescrigionO
Get the current timestamp of the MPP.
0 Gramma®

ERRORTYPE AW ‘MPI_SYS_GetCurPts(uint64_t* pu64CurPts);

O parametdd
parameter name description input/output
pu64CurPts Current timestamp pointer output

O return valu®

return value description

0 success

Not O Failed, see error code.
O NoticeD

Copyright © by Allwinner. All rights reserved 9
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None.
O Exampl®

None.

AW_MPI_SYS InitPtsBase

O DescriptiorD
Initialize the timestamp reference for MPP.
O Grammad

ERRORTYPE AW_MPI_SYS_InitPtsBase(uint64_t u64PtsBase);

O parameted
parameter name description input/autput
ub4PtsBase Timestamp reference. input

Unit: microseconds.

O return valu®

return value description

0 success

Not O Failed, see error code.
O NoticeD

Initialize the timestamp reference will force the timestamp of the current system to
u64PtsBasewithout any constraints on. the original timestamp of the system. Therefore, it is
recommended to call this interface when the -media service is not started (for example, the operating
system just/ started).. If the. media service has already started, it asnmended to call
AW_MPI_SYS_SyncPts for timestamp fitiening.

0 Exampld

None.

AW_MPI_SYS_SyncPts

O Descriptior©®
Synchronize the timestamp of the MPP.
O Gramma®

ERRORTYPE AW_MPI_SYS_SyncPts(uint64_t ué4PtsBase);

O parameted
parameter name description input/output
u64PtsBase Timestamp reference input

O return valu®

return value description
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0 success
Not O Failed, see error code.
O Noticed

Finet une the current system timestamp (micr os
rollback after finetuning. When synchronizing between multiple slices, since the clock sowcefker
the board may be large, it is recommended to perform a timestamp fine adjustment in one second.
0 Examplé

None.

AW_MPI_SYS_MmzAlloc_Cached

O Descriptior©®

Allocate MMZ memory in user mode. Internally allocates physical contiguous memory from ION.

0 GranmaO

ERRORTYPE AW_MPI_SYS_MmzAlloc_Cached(unsigned int* pu32PhyAddr, void** ppVirtAddr,
unsigned int u32Len);

O parametdd

parameter name description input/output

pu32PhyAddr Physical address pointer output

ppVirtAddr Pointer to the virtual address pant output

u32Len Memory block size input

O return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed
None.
0 Exampld®

None.

AW_MPI_SYS MmzFree

O DescriptiorD

Release MMZ memory in user mode.

0 Grammad

ERRORTYPE AW_MPI_SYS_ MafFree(unsigned int u32PhyAddr, void* pVirtAddr);

O parameted

parameter name description input/output

Copyright © by Allwinner. All rights reserved 11
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u32PhyAddr Physical address input

pVirtAddr Virtual address pointer input

O return valu®

return value description

0 success

Not O Failed, see error ce.

O Noticed
None.
O Exampl®

None.

AW_MPI_SYS MmzFlushCache

O DescriptiorD

Refresh the contents of the cache to memory and invalidate the contents of the cache.

O Grammad

ERRORTYPE AW_MPI_SYS_MmzFlushCache(unsigned int u32PhyAddr, void* pVitAddr, unsigned
int u32Size);

O parameted

parameter name description input/output

u32PhyAddr The starting. physical” address of t input
data to.be manipulated.

pVitAddr The starting Virtual address pointer input
the data to be manipulated.

u32Size The size of the da to be manipulated input

O return valu®

return value description

0 success

Not O Failed, see error code.

O NoticeD

None.

0 Exampl®

None.

AW_MPI_SYS_Mmap

O Descriptior©

Storage mapping interface.
Copyright © by Allwinner. All rights reserved 12
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0 Gramma6

void* AW_MPI_SYS_Mmap(unsigned int u32PhyAddnsigned int u32Size);

O parameted

parameter name description input/output

u32PhyAddr The starting address of th input
memory unit to be mapped.

u32Size The number of bytes mapped input

O return valu®

return value description

0 success

Not O Failed see error code.

O NoticeD

None.

0 Examplé

None.

AW_MPI_SYS_Munmap

O Descriptior©

Store the reverse mapping interface.

0 Gramma®

ERRORTYPE AW_MPI_SYS_ Munmap(void* pVirAddr, unsigned int u32Size);

O parametdd

parameter name description input/output

pVirAddr Address returned after mmap input

u32Size The length in bytes of the mapped area input

O return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed
None.
0 Exampl®

None.

AW_MPI_SYS_SetReg

O Descriptior®

(@8]
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Set the value of thregister.
O Grammad
ERRORTYPE AW_MPI_SYS_SetReg(unsigned int u32Addr, unsigned int u32Value);

O parameted

parameter name description input/output

u32Addr The address to be written. input

u32Value The value written. input

O return valu®

return value description

0 success

Not O Failed, see error code.

O Noticed
None.
0 Examplé

None.

AW_MPI_SYS_GetReg

O Descriptior©

Get the value of the register.

0 Gramma®

ERRORTYPE AW_MPI_SYS_GetReg(unsigned int u32Addr, unsigned int* pu32Value);

O parametdd

parameter ame description input/output

u32Addr Physical address input

pu32Value The value in this memory address output

O return valu®

return value description

0 success

Not O Failed, see error code.

O NoticeD

Must be set before the decoding is started, thangeturing the decoding process is invalid.
If not set, the decoding channel uses the default value.
0 Example®

None.
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AW_MPI_SYS_SetProfile

O DescriptiorD

UbSystem Control

Set the power consumption scenario. This interface is mainly used to implement a low power solution

for the media power domain. The interface controls the operating frequency of each media domain chip

module through input parameters in order to controll power consumption

0 Gramma6®

ERRORTYPE AW_MPI_SYS_SetProfile(PROFILE_TYPE_E enProfile);

O parameted

paraneter name

description

input/output

enProfile

Power consumption scenar

type parameter.

input

O return valu®

return value

description

0

SUCCesSS

Not O

Failed, see error code.

O Noticed
None.
O Exampl®

None.

AW_MPI_SYS_ GetVirMeminfo

O DescriptiorD

Obtaincorresponding memory information based on the virtual address, including the physical address

and cached attributes.

O Gramma®

ERRORTYPE AW_MPI_SYS_GetVirMeminfo(const void* pVitAddr, SYS_VIRMEM_INFO_S*

pstMeminfo);

O parameted
parameter name description input/output
enProfile Power consumption scenar input

type parameter.

O return valu®

return value

description

0

Success
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Not O Failed, see error code.

O Noticed
None.
0 Exampld

None.

1.4.Data Type
1.4.1.Video Public Type

VIDEO_FRAME_ S

O Descriptior©

Definethevi deods original i mage frame structure.
0 definitionO
typedef struct VIDEO_FRAME_S
{
unsigned int mWwidth;
unsigned int mHeight;

VIDEO_FIELD_E  mpField;
PIXEL_FORMAT_E mPixelFormat;

VIDEO_FORMAT_E _.mVideoFormat;
COMPRESS_MODE_HEnCompressMode;

unsigned int mPhyAddr[3];// Y, U, V; Y, UV, Y, VU
void* mpVirAddr[3];

unsigned-int mStride[3];

unsigned int mHeaderPhyAddr[3];

void* mpHeaderVirAddr[3];

unsignel int mHeaderStride[3];

short mOffsetTop; [* top offset of show area */
short mOffsetBottom’* bottom offset of show area */
short mOffsetLeft; /* left offset of show area */
short mOffsetRig; /* right offset of show area */
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mpts; //unit:us

mTimeRef;

mPrivateData;

VIDEO_SUPPLEMENT_S mSupplement;

int mEnvLV; //lenvironment luminance value
}VIDEO_FRAME_S;

0 Membe®

Member name

description

mWidth The width of the buffer that fills the image
mHeight The height of the buffer that fills the image.
mField Frame field mode, currently only supports VIDEO_FIELD FRAME.

mPixelFormat

Video i magebs 'pixel format.

mVideoFormat Video image format. Only VIDEO. FORMAT LINEAR is supportg
Unused.

mCompressMode Video compression mode:. Unused.

mPhyAddr[3] The physical address of the yuv component of the video frame.

mpVirAddr[3] The virtual address of the yuv componenthaf video frame.

mStride[3] Thespan of a line of the yuv component of a video frame, Unit:bytes.

mHeaderPhyAddr| Unused.

3]
mpHeaderVirAddr[ Unused.
3]

mHeaderStride[3] Unused.

mOffsetTop The clipping width at the top of the image, in pixels. Y coordirg the
first row of pixels of the image frame.

mOffsetBottom The clipping width at the bottom of the image, in pixels. It is thg
coordinate of the last row of pixels in the image frame plus one.

mOffsetLeft The clipping width on the left side of thmage, in pixels. It is the
coordinate of the pixel to the left of the image frame.

mOffsetRight The clipping width on the right side of the image, in pixels. thg
coordinate of the pixel on the right side of the image frame plus 1.

mpts Video framepts. Units in microseconds.

mTimeRef Unused.
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mPrivateData Unused.

mSupplement Unused.

mEnvLV The ambient brightness value when the image frame is acquired.
O Noticed

O Related data types and interfades

VIDEO_FRAME_INFO_S

O Descriptior©®

Define a video irage frame information structure.
0 definitionO
typedef struct VIDEO_FRAME_INFO_S
{

VIDEO_FRAME_ SVFrame;

unsigned int mld;  //id identify frame uniquely
} VIDEO_FRAME_INFO_S;

O MembeH

Member name descriptian

VFrame Video image frame.

mid The id. of the buffer that fills the image frame.
O Noticed

O Related data types and interfaDes

BITMAP_S
O Descriptior©®
Define the bitmapds i mage information structur
0 definitionO
typedef struct BITMAP_S
{
PIXEL_FORMAT_E mPixelFormat; /* Bitmap's pixel format */
unsigned int mWidth; * Bitmap's width */
unsigned int mHeight; /* Bitmap's height */
void* mpData; /* Address of Bitmap's data */
} BITMAP_S;
O MembeH
Member name description
mPixelFormat Bitmap pixel format, supports
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MM_PIXEL_FORMAT_RGB_8888 and
MM_PIXEL_FORMAT RGB_1555.

mWidth Bitmap width.

mHeight Bitmap height.

mpData The bitmap data starting virtual address.
0 NoticeD

O Related data types and irfire

1.4.2.Component Common Type

MPPCallbackInfo

O Descriptior©
The callback registration information for the channel.
0 definitionO
typedef ERRORTYPE (*MPPCallbackFuncType)(void *cookie, MPP_CHN_S *pChn,
MPP_EVENT_TYPE event, void *pEventData);
typedef struct NPPCallbackinfo {
void *cookie; /[EyeseeRecorder*
MPPCallbackFuncType callback; /IMPPCallbackWrapper
} MPPCallbackinfo;

O Membed

Member name description

cookie data structure parameter of callback function
callback Pointer to cdback function type

O NoticeD

O Related data types and interfades

1.5. error code

error code Macro definition description

0xA0028006 ERR_SYS NULL PTR Null pointer error

0xA0028010 ERR_SYS NOTREADY System control properties a
not configured

0xA0028009 ERR_SYS_NOT_PERM Operation not allowed

0xA002800C ERR_SYS NOMEM Failed to allocate memon
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such as insufficient system memo

0xA0028003 ERR_SYS ILLEGAL PARA Invalid parameter setting
M
0xA0028012 ERR_SYS_BUSY System is busy
0xA0028008 ERR_SYS_NOT_SUPPORT An operation or type that is n

supported.
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2. Video Input

2.1.Overview

The function implemented by the video input module is used to receive and parse images transmitted
by different protocols (Parallel, MIPI, Stds, Hisi, Bt601/656/1120, Digital camerayd output them
after processing them via ISP and VIPP modules.
The main functions are as follows:
Support Combo (Parallel, MIPI, sulyDS, Hi-spi), BT.656, BT1120, BT601, Digital Camera
timing.
Support dual ISP: ISP0: 4224x4228Fps, ISP1: 3260x32680Fs.

B

2.2.Functional Block Diagram

1) When supporting 1 channel CSlI, the default path is:
CSI[0 ~ 1] > ISPO > VIPP[0 ~ 3] or CSI[0 ~ 1] > ISP1 > VIPP[0 ~ 3]

\/| Virvi[0]
PPO )
é
CS ISP
10/1 0 \/| Virvi[3]
PP1
ISP )
é
1
VI
PP3
Hardware data stream Software data stream
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2. Video Inputl
2) When supporting-2vay CSI, the default path is:
Virvi[O]
VIP
é
CS ISP
10 0 Virvi[3]
VIP
VIP
Cs ISP
11 1
VIP
Hardware Software

CSI[0~1]: indicates the interface of the physical Camera Signal Input Pasrse Device; CSIO/1 can
choose to connect to any ISP.

ISP[0~1]: indicates physical ISP; ISP can choose to connect any number of VIPP

VIPP[0~3]: Indicates the physical Scale S + Mask channel. Each VIPP works with a DMA
output all the way to Video to DDR

Virvi[0~3]: Indicates virtual 4 virtual channel outputs for per physical channel. By default, one
physical channel and one virtual channel'are recommended to capture valebhgaimage attribute of a
virtual channel is a replica.of the physical channel.

Note: The red line in the chart indicates DDR. The configuration of the hardware module to the left of
the red line is written in sys. config.fex. Different module connectimmsbe implemented by modifying

sys_config.fex. The red right side'belongs to the software.

CSl input device
Support different timing inputs, configure and parse the input timing
Csl, ISP, VIPP

Data processing does not pass through DDR

Copyright © by Allwinner. All rights reserved 22



AW
@‘NIM’ER MPP IPC Media Processing Sotve Development Reference
2. Video Inputl

2.3.VIPP Buffer Managment and Using

2.3.1.ViPP in unbound case

[ Unbound modéset/ release]

.
| Virvi[3]

Binding mode: internal transmission ]

[ \/IPPN

DDR

VIPPI1~2] ... ...

— M [
Virvifol / Unbound modéset/ release]

AN

VIPPR ‘ é
) —

. )

Virvi[3]

b <
[ f Binding mode: internal transmission]

DDR

Each VIPP physical channel corresponds to a Buff space. The number of Buff spaces is set by the

MPI function. It.is managed, allocated, and used by the Kernel Driver lagerdéfault is 5 Buffs:

ABCDE.
All virtual channels on the same VIPP device share the same VIPP buff.

The user obtains the buff data through AW_MPI_VI_GetFrame, and the

B

AW_MPI_VI_ReleaseFrame releases the buff data, which must be used in pairs.

2.3.2.ViPP bindirg case
The buff in the bound case is the same as the buff in the unbound case.
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Buff data in the case of binding is passed directly inside the component. The
AW_MPI_VI_GetFrame and AW_MPI_VI_ReleaseFrame functions are not available.
Note: The same virtualh@annel can only use binding or unbound method at the same time to obtain

YUV data. It does not support both methods at the sam time.

2.4. APl and state diagram

1) Program structure:

AW_MPI_VI_xxx

VI Component. Control CSI & ISP & VIPP

Vip Vip é Vip
ISPO ISP1

2) State transition diagram:

COMP_Statelnvalid

COMP_Stateloaded
COMP_StateExecuting

COMP_StatePause

COMP_Stateldle

Description:
COMP_StateLaded: The component is initialized.
COMP_Stateldie The component is ready.
COMP_StateExecutingfhe running status of component .
COMP_StatePause: The component is paused (suspended).

COMP_Statelnvalid: lllegal state of the component.
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2.5. APl interfae@
AW_MPI_VI_CreateVipp Create a VIPP physical device
AW_MPI_VI_DestoryVipp Destroy VIPP physical devices
AW_MPI_VI_SetVippAttr Set VIPP physical device properties
AW_MPI_VI_GetVippAttr Get VIPP physical device properties
AW_MPI_VI_SetVIFreq Set tle operating frequency of VIPP and ISP devices

AW_MPI_VI_SetVippMirror Set VIPP horizontal mirroring
AW_MPI_VI_GetVippMirror Get VIPP horizontal mirroring

AW_MPI_VI_SetVippFlip Set VIPP vertical mirroring
AW_MPI_VI_GetVippFlip Get VIPP vertical mirrorig
AW_MPI_VI_EnableVipp Start the VIPP physical device
AW_MPI_VI_DisableVipp Stop the VIPP physical device

AW_MPI_VI_CreateVirChn Create a virtual channel based on'a VIPP
AW_MPI_VI_DestoryVirChn  Destroy virtual channel
AW_MPI_VI_GetVirChnAttr Set \rtual channel properties
AW_MPI_VI_SetVirChnAttr Getvirtual channel properties
AW_MPI_VI_EnableVirChn Start virtual.channel
AW_MPI_VI_DisableVirChn  Stop virtual channel

/* In the case of binding;the following APIs are not available, and the data is passed directly inside the
component */
AW_MPI_VI_GetRFrame Get video frame

AW_MPI_VI_ReleaseFrame = Release video frame

AW_MPI_VI_ CreateVipp

O Destinatio®
Create a VIPP device.
O Gramma®

AW_S32 AW_MPI_VI_CreateVipp(VI_DEV ViDev);

O parameted
parameter description
ViDev VIPP device number to be created
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O return valu®
return value description
SUCCESS success
error code Refer to the error codedescription

mm_common_vi.h.

O Requiremer®

head File: mpi_vi.h
Library file: libmpp_vi.so
O NoticeD

The required system resources (data source type, interfaadyitiatidth, timing, field, input/output

format PIN, CLK) of the VI need to be configured fisrt, and, the /dev/videoX node is formed after the

system is started. You initial node here.

O Exampl®

None.

AW_MPI_VI_DestoryVipp

0 Destinatio®
Destroy VIPP physial devices

O Grammad

AW_S32 AW/MPI_VI_DestoryVipp(Vl_DEV ViDev);

O parameted
parameter description
ViDev VIPP device number that needs to be destroyed

O return valu®

return value description
SUCCESS success
error code Refer to the error codedescrgatiin mm_common_vi.h.

0 Requiremer®
. head Filempi_vi.h

Library file: libmpp_vi.so
O Noticed

B

This function will close the /dev/videoX device node and destroy all resources
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requested by the AW_MPI_VI_CreateVipp function.
0 Examplé
None.
AW_MPI_VI_SetVippAttr
O Destinatio®
Set VIPP physical device properties
0 Grammad
AW_S32 AW_MPI_VI_SetVippAttr(VI_DEV ViDev, VI_ATTR_S *pstAttr);
O parameted
parameter description
ViDev the number.of VIPP device that need to set attribut
VI_DEV_ATTR_S Attribute structurdstatic attribute)
O return valu®
return value description
SUCCESS success
error code Refer to the error codedescription
mm_common_vi.h.

O Requiremer®
head Filempi.vi.h
Library file: libmpp_vi.so
O NoticeO
After the VIPP device is created sucsfedly, you need to set the format format, number of bufs,
number of nbufs, memtype, nplanes, and type. See VI_ATTR_S structure description.
O Exampléd
int ret;

VI_ATTR_S stAttr;

AW_MPI_VI_GetVippAttr(0, &stAttr);

stAttr.format.width = 1920;

stAttr.formatheight = 1080;

stAttr.format.pixelformat  =V4L2 PIX_FMT_NV21M;

stAttr.format.field =V4L2 FIELD_NONE;
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stAttr.fps = 30;
StAttr.memtype =V4L2_MEMORY_MMAP;
stAttr.nbufs =10;
stAttr.nplanes =2
stAttr.type =V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE;
ret = AW_MPI_VI_SetVippAttr(0, &stAttr);
if (SUCCESS !=ret) {
return-1;
}
AW_MPI_VI_GetVippAttr
0 Destinatio®
Get VIPP physical device properties
O Grammad
AW_S32 AW_MPI_VI_GetVippAttr(VI_DEV ViDev, VI_ATTR_S *pstAttr);
O parameted
parameter description
ViDev the.number of VIPP device that need to get attribut
VI_DEV_ATTR_S Attribute (can be obtaed dynamically)
O return valu®
return value description
SUCCESS success
error code Refer to the error codedescription in mm_common_vi.h

O Requiremer®

head File::mpi_vi.h

Library file: libmpp_vi.so

O NoticeD

Get format format, number of bufs, numioénbufs, memtype, nplanes, type, and so on.
0 Exampl®

See the example in the above.

AW_MPI_VI_SetVIFreq

O Destinatio®

Set the VI and the hardware running frequency of the ISP
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0 Gramma©
AW_S32 AW_MPI_VI_SetVIFreq(VI_DEV ViDey, int nFreq);
O parameted
paraneter description
ViDev VIPP device channel
nFreq Frequency value, in MHz
Dynamic attribute
O return valu®
return value description
SUCCESS success
error code Refer + to (the  error. - codedescription
mm_common_Vi.h.

d Requiremer®
head Filempi_vi.h
Library file: libmpp_vi.so
O NoticeD
, By default, you can use vindQ_clk in-sys_config.fex to set it. If you need to set the
hardware running frequency of VI separately when running the code, you can call this function to
set it. Generally, there are 332M, 3844B2M for settings. The higher the frequency, the higher
the power consumption, but.it.can't be too low, otherwise it will cause the image processing speed
to be slow, which causes the select timeout of the Vipp device. When the isp device reports a

XXX overflow error, it is recommended to use the above values.

O Examplé®

None.

AW_MPI_VI_EnableVipp

O Destinatio®

Start the VIPP physical device

O Gramma®

AW_S32 AW_MPI_VI_EnableVipp(VI_DEV ViDev);

O parameted
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parameter description
ViDev Enable VIPP devices
O return valu®
return value description
SUCCESS success
error code Refer to the error codedescription in mm_common_vi.h

O Requiremer®

head File: mpi_vi.h

Library file: libmpp_vi.so

0 NoticeD

This function is used to apply for a buffer, put all the requested buffers into the queue, then open the

data streamral create a data capture thread.

0 Examplé

None.

AW_MPI_VI_DisableVipp

O Destinatio®
Stop the VIPP physical device
d Gramma®

AW_S32 AW _MPI_VI_DisableVipp(VI_DEV ViDev);

O parametdd
parameter description
ViDev The number of VIPP device prohibited

O retum valug

return value description
SUCCESS success
error code Refer to the error codedescription in mm_common_vi.h

O Requiremer®
head File: mpi_vi.h
Library file: libmpp_vi.so
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O Noticed
This function will stop the data stream and release all the regliestfers.
0 Examplé

None.

AW_MPI_VI_SetVippFlip

O Destinatio®
Set vipp to flip.
0 Gramma6®

AW_S32 AW_MPI_VI_SetVippFlip(VI_DEV ViDeyv, int Value);

O parameted

parameter description

ViDev VIPP device humber

Value Flip flag (0: normal; 1: flip)
Dynamic atribute

O return valu®

return value description

SUCCESS SuUcCCcess

error code Referto the error codedescription in mm_common_vi.h.

O Requiremer®

head File: mpi_vi.h

Library file: libmpp_vi.so

O NoticeO

This function is consistent with the AW_MPI1_ISP_Big function.
O Exampléd

None.

AW_MPI_VI_GetVippFlip

O Destinatio®
Get the flip flag of vipp.
0 Gramma©®

AW_S32 AW_MPI_VI_GetVippFlip(VI_DEV ViDey, int *Value);
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0 parametdd
parameter description
ViDev VIPP device number
Value Flip flag
Dynamic attribute
O return valu®
return value description
SUCCESS success
error code Refer to the error  codedescription
mm_common_vi.h.

O Requiremer®
head Filempi_vi.h
Library file: libmpp_vi.so
O NoticeO
The obtained Value value (0: not flipped; 1: flipped), fliee mentioned here refers to
the vertical flip. This function hasthe same effect as.the AW_MPI_ISP_GetFlip function.

0 Examplé

None.

AW_MPI_VI_SetVippMirror

O Destinatio®
Set the image horizontal image of vipp.
0 Gramma®

AW_S32 AW_MPI_VI_SetVippMirror(\W_DEV ViDeyv, int Value);

O parameted

parameter description

ViDev VIPP device num

Value Mirror flag (O: no flip, 1: flip)
Dynamic attribute

O return valu®
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return value description
SUCCESS success
error code Refer to the error codedescription in mmmeoon_vi.h.

O Requiremer®

head File: mpi_vi.h

Library file: libmpp_vi.so

O NoticeO

Set the Value value (0: no mirror; 1: mirror), the mirror here refers to the horizontal flip. This function

has the same effect as the AW_MPI_ISP_SetMirror function.

O Examped

None.

AW_MPI_VI_GetVippMirror

O Destinatio®
Get the horizontal mirrored flag of vipp.
O Grammad

AW_S32 AW_MPI_VI_GetVippMirror(VI_DEV ViDev, int *Value);

O parameted

parameter description

ViDev VIPP device num

Value Mirror flag
Dynamic attribute

O return valu®

return value description
SUCCESS success
error code Refer to the error codedescription in mm_common_vi.h.

0 Requiremer®
head File: mpi_vi.h
Library file: libmpp_vi.so

(¢8]
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O NoticeD

The obtained Value value (0: not mirrored; 1: mirror), theranihere refers to the horizontal flip. This
function has the same effect as the AW_MPI_ISP_GetMirror function.

O Exampl®

None.

AW _MPI_VI CreateVirChn

O Destinatio®
Create a virtual channel based on a VIPP.
O Gramma®

AW_S32 AW_MPI_VI_CreateVirChn(VI_DEV Wev, VI_CHN ViCh, void *pAttr);

O parameted

parameter description

AW_DEYV ViDev VIPP device channel that has been created
Value range: [0, 3]

VI_CHN ViCh VIR virtual channel that needs to be created
Value range: [0, 3]

void *pAttr NULL
Static attribute

O return valu®

return value description

SUCCESS success

error code Refer to the error codedescription
mm_common_vi.h.

O Requiremer®
head Filempi_vi.h
Library file: liompp_vi.so
O NoticeD
Ensure that the AW_MPI_VI_CreateVirChn operation is peréatrafter the VIPP is
created.
0 Example®
[*declaration*/
int ret =0;

AW_CHN ViCh;
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/* init VI device*/

ret = AW_MPI_VI_InitCh(Videv, ViCh, NULL);

if (SUCCESS !=ret)

{

return-1;

}

AW_MPI_VI_DestoryVirChn

0 Destinatio®

O Grammad

AW_S32 AW_MPI_VI_DesiryVirChn(VI_DEV ViDev, VI_CHN ViCh);

O parameted

parameter description

AW_DEV ViDev VIPP'device channel that needs to be destroyed
Value range: [0, 3]

VI_CHN ViCh VIR virtual channel that needs to be destroyed
Value range: [0, 3]

P

O return valu®

retun value description

SUCCESS success

error code Refer to the error codedescription

mm_common_vi.h.

O Requiremer®
head Filempi_vi.h
Library file: libmpp_vi.so
O NoticeD

None.

0 Exampl®

None.

B
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AW_MPI_VI_SetVirChnAttr

O Destinatio®
Set virtual channgdroperties
O Gramma®

AW_S32 AW_MPI_VI_SetVirChnAttr(VI_DEV ViDev, VI_CHN ViCh, void *pAttr);

O parameted

parameter description

AW _DEV ViDev VIPP device channel
Value range: [0, 3]

VI_CHN ViCh VIR virtual channel

Value range: [0;3]

void *pAttr Default=NULL
Static attribute

O return valu®

return value description

SUCCESS success

error code Refer to the error codedescription
mm_common_vi.h.

O Requiremer®
head Filempi_vi.h
Library file: liompp_vi.so
O NoticeO

None.

0 Example®

None.

AW_MPI_VI_GetVirChnAttr

O Destinatio®
Get virtual channel properties

O Gramma®
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AW_S32 AW_MPI_VI_GetVirChnAttr(VI_DEV ViDev, VI_CHN ViCh, void *pAttr);

O parameted

parameter description

AW _DEV ViDev VIPP device channel
Value range: [0, 3]

VI_CHN ViCh VIR virtual channel
Value range: [0, 3]

void *pAttr Default=NULL

O return valu®

return value description

SUCCESS success

error code Refer to. the. error codedescription
mm_common_vi.h.

d Requiremer®
head Filempi_vi.h
Library file: libmpp_vi.so
O Noticed

None.

O Examplé

None.

AW _MPI VI _EnableVirChn

O Destinatioi®
Start virtual channel
O Gramma®

AW_S32 AW._MPI_VI_EnableVirChn(VI_DEV ViDev, VI_CHN ViCh);

O parameted

parameter description

ViDev VIPP device channel to be enabled
ViCh VIR virtual channel to be enaldle

O return valu®
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return value description
SUCCESS success
error code Refer to the error codedescription
mm_common_vi.h.
O Requiremer®
head Filempi_vi.h
Library file: libompp_vi.so
O NoticeO
None.
0 Examplé
None.
AW_MPI_VI_DisableVirChn
O Destinaton®
Stop virtual channel
0 Grammad
AW_S32 AW_MPI_VI_DisableVirChn(VI.DEV ViDev, VI_CHN ViCh);
O parametdd
parameter description
ViDev VIPP device channel to be banned
ViCh VIR virtual channel to be disabled
O return valu®
return value description
SUCCESS success
error code Refer to the error codedescription
mm_common_vi.h.

0 Requiremer®
head Filempi_vi.h

Library file: libompp_vi.so
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O Noticed

None.

O Exampl®

None.

AW _MPI_VI_GetFrame

0 Destinatio®

Get a frame image of a VI device, including thidheight, field, pixelformat, timestamp, index,
VirAddr, mem_phy, size, and so on.

0 Grammad

AW_S32 AW_MPI_VI_GetFrame(VI_DEV ViDev, VI_CHN- ViCh;  VIDEO_FRAME_INFO_S
*pstFramelnfo, AW_S32 s32MilliSec);

O parameted

parameter description

ViDev VIPP devicechannel

ViCh VIR virtual channel

pstFramelnfo Frame information

s32MilliSec Timeout timeout setting
Dynamic attribute

O return valu®

return value description

SUCCESS success

error code Refer to the error codedescription
mm_common_vi.h.

O Requirenen®
head Filempi_vi.h
Library file: libompp_vi.so
O NoticeD
The function returns when the time value set by s32MilliSec is exceeded and the frame data has not
been acquired.
0 Exampl®

None.
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AW _MPI_VI ReleaseFrame

O Destinatio®

Release the VI device imagnemory resource.

O Gramma®
AW_S32 AW_MPI_VI_ReleaseFrame(VI_DEV ViDev, VI_CHN ViCh, VIDEO_FRAME_INFO_S

*pstFramelnfo);

O parameted

parameter description

ViDev VIPP device channel
ViCh VIR virtual channel
VI_FRAME_BUF_INFO_S *pstFramelnfo Frame information

O return valu®

return value description

SUCCESS success

error code Refer to the error codedescription
mm._common_vi.h.

O Requiremer®
head Filempi_vi.h
Library file: libmpp_vi.so
O NoticeO

None.

B

O Examplé

None.

2.6. Data Structure

VI_ATTR_S

O DescriptiorD

Define Vi input device interface properties
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0 definition®

typedef struct awVI_ATTR_S {

enum v412_buf_type type;

enum v412_memory memtype;

struct v4l2_pix_format_mplane format;
unsigned int nbufs;

unsigned int nplanes;

unsigned int fps;

unsignedmt capturemode;

unsigned int use_current_win;

unsigned int wdr_mode;

}VILATTR_S;
O MembeH
Member description
name
type Default: V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE.
Data collection method; cannot be modified
memtype Default;: V4L2_MEMORY_MMAP.
Collect dah memory usage method, it is not recommended to modify
format struct v412, pix_format. mplane {
_<u32 width;
_u32 height;
_u32 pixelformat; I* Default:
V4L2_PIX_FMT_NV21M*/
_u32 field;
~u32 colorspace;

struct v4l2_plane_pix_formatane_fmt[VIDEO_MAX_PLANES];
__u8 num_planes;
__u8 reserved[11];

} __ attribute__ ((packed));

Pixelformat parameter data forme Field value
V4L2_PIX_FMT_NV12 V4L2_FIELD ANY
V4L2_PIX_FMT_NV21 V4L2_FIELD_NONE
V4L2_PIX_FMT_NV21M V4L2_FIELD_TOP
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V4L2_PIX_FMT_NV12M V4L2_FIELD_BOTTOM
V4L2_PIX_FMT_YUV420M V4L2_FIELD_INTERLACED
VAL2_PIX_FMT_YVU420M V4L2_FIELD_SEQ_TB
V4L2_PIX_FMT_SBGGRS V4L2_FIELD_SEQ BT
V4L2_PIX_FMT_SGBRGS V4L2_FIELD_ALTERNATE
V4L2_PIX_FMT_SGRBGS V4L2_FIELD_INTERLACED_T
V4L2_PIX_FMT_SRGGBS B

V4L2_PIX_FMT_SBGGR10 V4L2_FIELD_INTERLACED B
V4L2_PIX_FMT_SGBRG10 T

V4L2_PIX_FMT_SGRBG10
V4L2_PIX_FMT_SRGGB10
V4L2_PIX_FMT_SBGGR12
V4L2_PIX_FMT_SGBRG12
V4L2_PIX_FMT_SGRBG12
V4L2_PIX_FMT_SRGGR2
V4L2_PIX_FMT_FBC

nbufs

Default value 5
YUV/RAW memory node buffer number.

nplanes

The number of planes, it is the r

fps

Default; 25.

Set the frame rate of the Sensor

capturemode

Default value. V4L2 ‘MODE_VIDEO
V4L2_MODE_VIDEO

V4L2. MODE_ IMAGE
V4L2_MODE_PREVIEW

win

use_current_

0: Indicates that use the closest resolution of the current resolution, regarg
whether user has set resolution before.

1: indicates use the resolution that has been set before

Note: 0 is equivalent to reset the resolution of the sensor output, 1 correg

to use the backnd VIPP for video reduction processing,output different resolutig

wdr_mode

Default value 0
0 normal

1: DOL

2: Sensor Commanding
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0 NoticeO

None.

O Related data types and interfades

enum v412_buf_type {
V4L2_BUF_TYPE_VIDEO_CAPTURE =1,
V4L2_BUF_TYPE_VIDEO_OUTPUT =2,
V4L2_BUF_TYPE_VIDEO_OVERLAY =3,
V4L2_BUF_TYPE_VBI CAPTURE =4,
V4L2_BUF_TYPE_VBI_OUTPUT =5,
V4L2_BUF_TYPE_SLICED_VBI_CAPTURE =6,
V4L2_BUF_TYPE_SLICED_VBI_OUTPUT =7,
V4L2_BUF_TYPE_VIDEO_OUTPUT_OVERLAY = 8,
V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE =9,
V4L2_BUF_TYPE_VIDEO_OUTPUTMPLANE = 10,
/* Deprecated, do not use */
V4L2_BUF_TYPE_PRIVATE = 0x80,

2

enum v412_memory {
V4L2_MEMORY_MMAP =1,
V4L2_MEMORY_USERPTR =2,
V4L2 MEMORY_OVERLAY =3,
V4L2 MEMORY_DMABUF =4,

2

enum v412_field {
V4L2_FIELD _ANY = 0, /* driver can choose from none, top, bottom, interlaced

depending on whatever it thinks is approximate ... */
V4L2_FIELD_NONE =1, /* this device has no fields ... */
V4L2_FIELD_TOP =2, I* top field only */
V4L2_FIELD_BOTTOM = 3, /* bottom field only */
V4L2_FIELD_INTERLACED = 4, /* both fields interlaced */
V4L2_FIELD _SEQ_TB =5, /* both fields sequential into one bufferbimipom order
*/

V4L2_FIELD_SEQ_BT = 6, /* same as above + bottaop order */
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V4L2_FIELD_ALTERNATE =7, I* both fields alternating into separate buffers */
V4L2_FIELD_INTERLACED_TB = 8, /* both fields interlaced, top field first and the top field is
transmitted first */
V4L2_FIELD_INTERLACED_BT = 9, /* both fields interlaced, top field first and the bottom
field is
transmitted first */
7
RGN_ATTR_S

O Descriptior©

Define the attributes of the region.

0 definitionO

typedef struct RGN_ATTR_S

{
RGN_TYPE_E enType; /* region type */
RGN_ATTR_U unAttr; /*region attribute */

} RGN_ATTR_S;
O MembeH
Member description
name
enType The type‘of regionThe values are as follows
OVERLAY_RGN
COVER_RGN
COVEREX RGN
OVERLAYEX_RGN
unAttr Region attribute (union type).
typedef union RGN_ATTR_U
{
OVERLAY_ATTR_S stOverlay;
OVERLAYEX_ATTR_S  stOverlayEx;
}RGN_ATTR_U;
O Noticed
None.

O Related dat&ypes and interfac€s

typedef struct OVERLAY_ATTR_S
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{
/* bitmap pixel format,now only support ARGB1555 or ARGB4444 */

PIXEL_FORMAT_E mPixelFmt;

/* background color, pixel format depends on “"enPixelFmt" */

unsigned int mBgColor;

/* region size,W:[4,4096],align:2,H:[4,4096],align:2 */
SIZE S mSize;
JOVERLAY_ATTR_S;

RGN_CHN_ATTR_S

O DescriptiorD

Define the attributes of the region.

0 definitiond
typedef struct RGN_CHN_ATTR_S
{
BOOL bShow;
RGN_TYPE_E enType; [*region type */

RGN_CHN_ATTR_U unChnAttr; /* region attribute */
}RGN_CHN_ATTR_S;

O MembeH
Member description
name
bShow Bool type, indicating whether it is hidden.
enType See description in the previous section
unChnAttr Channel region aftrute (type union).
typedef union RGN_CHN_ATTR_U
{
OVERLAY_CHN_ATTR_S stOverlayChn;
COVER_CHN_ATTR_S stCoverChn;
COVEREX_CHN_ATTR_S stCoverExChn;

OVERLAYEX_CHN_ATTR_S  stOverlayEXChn;
} RGN_CHN_ATTR_U;
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0 NoticeD

None.

O Related data types and interfades

typedef struct OVERLAY_CHN_ATTR_S

{
* X:[0,4096],align:4,Y:[0,4096],align:4 */
POINT _S stPoint;

/* background an foreground transparence when pixel format is ARGB1555
* the pixel format is ARGB1595,when the alpha bit is 1 this alpha is value!
* range:[0,128]
*/

unsigned int mFgAlpha;

/* background an foreground transparence when pixel format is ARGB1555
* the pixel format is ARGB1555,when the alpha bit is O this alphaligeva
* range:[0,128]
*/

unsigned int mBgAlpha;

unsigned int mLayer;  /* OVERLAY region layer range:[0,7]*/
OVERLAY_QP_INFO_S stQpinfo;

OVERLAY_INVERT_COLOR_S stinvertColor;
JOVERLAY_CHN_ATTR_S;

BITMAP_S

O Descriptio®

Bitmap data description structure

O definition®

typedef struct BITMAP_S

{
PIXEL_FORMAT_ E mPixelFormat; /* Bitmap's pixel format */
unsigned int mWidth; /* Bitmap's width */
unsigned int mHeight; /* Bitrp& height */
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void* mpData; /* Address of Bitmap's data */

} BITMAP_S:
O MembeD

2. Video Inputl

Member description

name

mPixelForma

The pixel format of the bitmap, sedRelated data types and interfades

mwidth Bitmap width

mHeight Bitmap Heigh

mpDaa Pixel data of the bitmap
O NoticeD

None.

O Related data types and interfades
typedef enum PIXEL_FORMAT_E

{

MM_PIXEL_FORMAT _RGB_1BPP =0,
MM_PIXEL_FORMAT RGB_2BPP,
MM_PIXEL_FORMAT RGB_4BPP,
MM_PIXEL_FORMAT _RGB_8BPP,
MM_PIXEL_FORMAT RGB_444,

MM_PIXEL_FORMAT RGB_4444,
MM_PIXEL_FORMAT _RGB_555,
MM_PIXEL_FORMAT RGB_565,
MM_PIXEL_FORMAT RGB_1555,

/* 9 reserved */
MM_PIXEL_FORMAT _RGB_888,
MM_PIXEL_FORMAT RGB_8888,

MM_PIXEL_FORMAT RGB_PLANAR_888,
MM_PIXEL_FORMAT RGB_BAYER_8BPP,
MM_PIXEL_FORMAT RGB_BAYER_10BPP,
MM_PIXEL_FORMAT RGB_BAYER_12BPP,
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MM_PIXEL_FORMAT RGB_BAYER_14BPP,

MM_PIXEL_FORMAT RGB_BAYER, I* 16 bpp */

MM_PIXEL_FORMAT YUV_A422,
MM_PIXEL_FORMAT _YUV_A444,

MM_PIXEL_FORMAT YUV_PLANAR_422,
MM_PIXEL_FORMAT YUV_PLANAR 420,  //YU12
MM_PIXEL_FORMAT _YUV_PLANAR_444,
MM_PIXEL_FORMAT YUV_SEMIPLANAR 422,  //INV16
MM_PIXEL_FORMAT YUV_SEMIPLANAR 420,  //INV12
MM_PIXEL_FORMAT_YUV_SEMIPLANAR_444,

MM_PIXEL_FORMAT UYVY_PACKAGE_422,
MM_PIXEL_FORMAT_YUYV_PACKAGE_422,
MM_PIXEL_FORMAT VYUY_PACKAGE_422,
MM_PIXEL_FORMAT_YCbCr_PLANAR,
MM_PIXEL_FORMAT_SINGLE,

MM_PIXEL_FORMAT YVU_PLANAR 420,  //YV12
MM_PIXEL_FORMAT YVU_SEMIPLANAR 422,  //NV61
MM_PIXEL_FORMAT YVU_SEMIPLANAR 420,  //INV21

MM_PIXEL_FORMAT_YUV_AW_AFBC, //by andy

MM_PIXEL_FORMAT BUTT

} PIXEL_FORMAT _E;

VI_OsdMaskRegion

O Descriptior®

Define OSD and video occlusion properties

O definition®

typedef strucawVI_OsdMaskRegion {

int clipcount; /* number of clips */
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int chromakey; //V4L2_PIX_FMT_RGB32
int global_alpha;

void *bitmap[64];

struct rect region[64]; /* overlay or cover win */

} VI_OsdMaskRegion;

0 MembeH
Member description
name

clipcount OSD & Video Occlusion Number

chromakey Only the following image formats are supported:
V4L2_PIX_FMT_RGB555
V4L2_PIX_FMT_RGB444
V4L2_PIX_FMT_RGB32

global_alpha Global Alpa value

*bitmap[64] 1. OSD: Image Address
2. Mask: Must be set to Null

region[64] Picture position size

O Noticed

None.

0 Related data types and interfades
typedef enum VIDEO_FIELD E

{
VIDEO_FIELD TOP = 0x1, /* even field */
VIDEO_FIELD_BOTTOM = 0x2, * odd field */
VIDEO_FIELD INTERLACED = 0x3, * two interlaced fields */
VIDEO_FIELD FRAME = 0x4, [* frame */

VIDEO_FIELD_BUTT
} VIDEO_FIELD_E;

typedef enum PIXEL_FORMAT_E

{
MM_PIXEL_FORMAT RGB_1BPP =0,

MM_PIXEL_FORMAT RGB_2BPP,
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MM_PIXEL_FORMAT RGB_4BPP,
MM_PIXEL_FORMAT RGB_8BPP,
MM_PIXEL_FORMAT RGB_444,

MM_PIXEL_FORMAT RGB_4444,
MM_PIXEL_FORMAT _RGB_555,
MM_PIXEL_FORMAT _RGB_565,
MM_PIXEL_FORMAT RGB_1555,

/* 9 reserved */
MM_PIXEL_FORMAT RGB_888,
MM_PIXEL_FORMAT_RGB_8888,

MM_PIXEL_FORMAT RGB_PLANAR_888,
MM_PIXEL_FORMAT RGB_BAYER_8BPP,
MM_PIXEL_FORMAT RGB_BAYER_10BPP,
MM_PIXEL_FORMAT RGB_BAYER_12BPP,
MM_PIXEL_FORMAT RGB_BAYER_14BPP,

MM_PIXEL_FORMAT _RGB_BAYER, /¥ 16 bpp */

MM_PIXEL_FORMAT YUV_A422,
MM_PIXEL_FORMAT YUV_A444,

MM_PIXEL_FORMAT YUV_PLANAR_422,
MM_PIXEL_FORMAT YUV_PLANAR 420,  //YU12

MM_PIXEL_FORMAT _YUV_PLANAR_444,

MM_PIXEL_FORMAT YUV_SEMIPLANAR 422,  //NV16
MM_PIXEL_FORMAT YUV_SEMIPLANAR_ 420,  //NV12
MM_PIXEL_FORMAT_YUV_SEMIPLANAR_444,

MM_PIXEL_FORMAT _UYVY_PACKAGE_422,
MM_PIXEL_FORMAT_YUYV_PACKAGE_422,
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MM_PIXEL_FORMAT VYUY _PACKAGE_422,

MM_PIXEL_FORMAT_YCbCr_PLANAR,

MM_PIXEL_FORMAT_SINGLE,

MM_PIXEL_FORMAT_YVU_PLANAR_420,
MM_PIXEL_FORMAT_YVU_SEMIPLANAR 422,
MM_PIXEL_FORMAT_YVU_SEMIPLANAR_420,

MM_PIXEL_FORMAT_BUTT
} PIXEL_FORMAT _E;
typedef enum VIDEO_FORMAT _E

{
VIDEO_FORMAT_LINEAR = 0x0,
VIDEO_FORMAT_TILE = 0x1,
*/
VIDEO_FORMAT_TILEG4 = 0x2,

VIDEO _FORMAT _BUTT
} VIDEO_FORMAT _E;
typedef enum COMPRESS_MODE_E
{

COMPRESS_MODE_NONE

COMPRESS_MODE_SEG

= 0x0,
= 0x1,
default seg mode */
COMPRESS MODE_SEG128 = 0x2,
COMPRESS_ MODE_LINE = 0x3,
COMPRESS_MODE_FRAME = 0x4,
COMPRESS _MODE_BUTT
} COMPRESS_MODE_E;

typedef struct VIDEO_FRAME_S

{

unsigned int mWwidth;

IYviz
[INV61
/INV21

/* nature video line */

[* tile cell: 256pixel x 16line, default tile mode

[* tile cell: 64pixel x 16line */

/* no compress */

[* compress unit is 256 bytes as a segment,

/* compress unit is 128 bytes as a segment */
[* compress unit is the whole line */

/* compress unit is the whole frame */
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unsigned int mHeight;
VIDEO_FIELD_E  mField;
PIXEL_FORMAT_E mPixelFormat;
VIDEO_FORMAT _E mVideoFormat;
COMPRESS MODE_mBmCompressMode;
unsigned int mPhyAddr[3];// Y, U, V; Y, UV; Y, VU
void* mpVirAddr[3];
unsigned int mStride[3];
short mOffsetTop; /* top offset of show area */
short mOffsetBottom;/* bottom offset of show area */
short mOffsetLeft; [* |eft offset of show area */
short mOffsetRight; /* right offset of show area */
uint64_t mpts; //unit:us
unsigned int mTieRef;
unsigned int mPrivateData;

} VIDEO_FRAME_S;

VIDEO FRAME._ INFO S

O Descriptior®

VI video output properties

0 definition®

typedef struct VIDEO_FRAME_INFO_S

{
VIDEO FRAME_S VFrame;
unsigned int mid;

}VIDEO_FRAME_INFO_S;

O Membed

Member description

name
VFrame Buf data information structure attribute
mid Buf unique ID number
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O Noticed
None.
O Related data types and interfades
typedef struct VIDEO_FRAME_S
{
unsigned int mWidth;
unsigned int mHeight;
VIDEO_FIELD_E  mpField;
PIXEL_FORMAT_E mPixelFormat;
VIDEO_FORMAT_E mVideoFomat;
COMPRESS_MODE_mEmCompressMode;
unsigned int mPhyAddr[3}.Y, U,V Y, UV Y, VU
void* mpVirAddr[3]; /IVirtual address, corresponding to Physical address
unsigned int mStride[3];
unsigned int mHeaderPhyAddr[3];
void* mpHeaderVirAddr[3];
unsigned int mHeaderStride[3];
short mOffsetTop; /* top offset of show area */
short mOffsetBottom’* bottom offset of show area */
short mOffséeft; [* left offset of show area */
short mOffsetRight; /* right offset of show area */
uinté4 t mpts; //unit:us
unsigned int mTimeRef;
unsigned int mPrivateData;

VIDEO_SUPPLEMENT _S mSupplement;
int mEnvLV; //lenvironment luminance value

} VIDEO_FRAME_S;
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2.7.error code
error code Macro definition description
0xA0108002 ERR_VI_INVALID_CHNID Invalid VI channel number
0xA0108003 ERR_VI _INVALID PARA Invalid parameter
0xA0108006 ERR_VI_INVALID_NULL_PTR Null pointer
0xA0108007 ERR_VI_FAILED_NOTCONFIG Module not configured
0xA0108008 ERR_VI NOT_SUPPORT Device does not support
0xA0108009 ERR_VI_NOT_PERM Not allowed
0xA0108001 ERR_VI_INVALID _DEVID Invalid VI device number
0xA010800C ERR_VI_NOMEM No memory available
0xA010800E ERR_VI_BUF_EMPTY Data buffer is empty
0xA010800F ERR_VI_BUF_FULL Data buffer is full
0xA0108010 ERR_VI_SYS_NOTREADY The system is not ready yet
0xA0108012 ERR_VI_BUSY VI device is busy
0xA0108041 ERR_VI_FAILED_NOTENABLE Device not enabled
0xA0108042 The device is not disabled (|
ERR_VI_FAILED_NOTDISABLE

enabled status)
0xA0108040 ERR_VI_CFG_TIMEOUT Configuration timeout
0xA0108043 ERR_VI_NORM_UNMATCH Mismatch
0xA0108044 ERR_VI_INVALID_PHYCHNID Invalid physical channel
0xA0108045 ERR_VI_FAILED. NOTBIND Device not bound
0xA0108046 ERR_VI_FAILED BINDED The device is already bound
0xA0108047 ERR_VI_UNEXIST VI device does not exist
0xA0108048 ERR_VI_EXIST VI device already exists
0xA0108014 Same state (comon in state

ERR VI _SAMESTATE

transitions)
0xA0108015 ERR_VI_INVALIDSTATE Invalid state
0xA0108016 ERR_VI_ INCORRECT_STATE_TRANSITION Incorrect state transition
0xA0108017 ERR_VI INCORRECT_STATE_OPERATION Incorrect state operation
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