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1. System Control 

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, and is responsible 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 the application starts the MPP service, the MPP system initialization must be completed. 

Similarly, after the application exits the MPP service, it also needs to complete the MPP systemôs 

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 allocation, release, 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 receiver binding 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 Buffer that transmits 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 supported by MPP are as shown in Table 1-1.

 

data source data receiver 

VI 

VO 

VENC 

ISE 

ISE 
VO 

VENC 



AW 

MPP IPC Media Processing Software Development Reference 

1ЉSystem Control 

 Copyright © by Allwinner. All rights reserved                        2 

VENC MUX 

AI 
AO 

AENC 

AENC MUX 

DEMUX 
VDEC 

ADEC 

VDEC VO 

ADEC AO 

AO AI 

CLOCK 

 

AO 

VO 

DEMUX 

VDEC 

ISE 
VO 

VENC 

Table 1-1 Binding relationships 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 has two ports (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 take data from the outport port or 

automatically sent to the next component bound by the outport. 

Component port data transfer is divided into tunnel mode and non-tunnle mode. Automatically passing 

data to the next component is called tunnel mode, and the method of manually managing and transferring 

data is called non-tunnel mode. The tunnel mode and non-tunnel mode work data transfer mode are shown 

in the following 1-1 and 1-2 diagrams. 
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Figure 1-1 MPP component tunnel mode 

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

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

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

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 management. 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. When there is pcm data in the ai channel, the data is automatically sent to the aenc 

input port through ai componentôs output port. The aenc component internal threads code, generates 

compressed audio data, manages it, sends it to the mux component, or waits for the user to fetch data, 

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

 

Figure 1-2 MPP component non-tunnel mode 

The figure above shows how the data transfer between components in non-tunnel mode works. After 

the application creates 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 into blocking 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 this time, the applicationôs function caller used to get data 

can exit (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 space occupied by it can be released. 

Notice: When using the non-tunnel mode, if the application sends data to the inport port of the 

component not timely, it will not cause serious consequences of ñstarvationò. However, if the data is not 

taken in time and the frame is returned, it will lead to ñovereatenò, because the internal thread keeps 

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 inport port, the data 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 in Table 1-2 

below.

 

Component type Input port Output port 

VI ðð tunnelȁnon-tunnel 

ISE tunnelȁnon-tunnel tunnelȁnon-tunnel 

AI ðð tunnelȁnon-tunnel 

VENC tunnelȁnon-tunnel tunnelȁnon-tunnel 

AENC tunnelȁnon-tunnel tunnelȁnon-tunnel 

VDEC tunnelȁnon-tunnel tunnelȁnon-tunnel 

ADEC tunnelȁnon-tunnel tunnelȁnon-tunnel 

VO tunnelȁnon-tunnel ðð 

AO tunnelȁnon-tunnel tunnelȁnon-tunnel 

MUX tunnel ðð 

DEMUX ðð tunnelȁnon-tunnel 

Table 1-2 Binding relationships supported by MPP 

The general rule is that the source componentôs input port is connected to the hardware device for 

obtaining raw-data, the output port supports the tunnel and non-tunnel modes. The sink component 

supports the tunnel and non-tunnel modes. The output is directly connected to the render type hardware 

device for data presentation, such as sound playback and image display. The filter component, its input and 

output ports support both tunnel and non-tunnel modes. 

1.2.4. Media Memory Allocation 

ION method is usee for physical continuous memory allocation for multimedia processing. The 
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system control module encapsulates the ION interface and is provided to APP. 

 

1.3. API Reference 

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

and acquisition of MPP version number. 

AW_MPI_SYS_Init 

ȍDescriptionȎ 

Initialize the MPP system: including audio input and output, video input and output, video encoding, 

video overlay area, video detection and analysis, etc.  

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_Init(); 

ȍparameterȎ 

parameter name description input/output 

NA   

ȍreturn valueȎ 

return value description 

0 success 

Non-zero Failed, see error code. 

ȍNoticeȎ 

 ̧ AW_MPI_SYS_SetConf must be called to configure the MPP system before initialized, 

otherwise the initialization will fail. 

 ̧ If it is initialized multiple times, it will still return success, but it will not have any effect on 

the running status of MPP. 

ȍExampleȎ 

None. 

AW_MPI_SYS_Exit 

ȍDescriptionȎ 

Deinitialize the MPP system: including audio input and output, video input and output, video encoding, 

video overlay area, video detection and analysis channels, etc. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_Exit(); 

ȍparameterȎ 

parameter name description input/output 
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ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧ When deinitializing, if there is a user process blocking on the MPI, the deinitialization will 

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 deinitializing, the 

destruction of these channels requires the user to actively destroy them. If the process that created 

these channels exits, the channel is destroyed. 

ȍExampleȎ 

None. 

AW_MPI_SYS_SetConf 

ȍDescriptionȎ 

Configure system control parameters. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_SetConf(const MPP_SYS_CONF_S* pstSysConf); 

ȍparameterȎ 

parameter name description input/output 

pstSysConf System control parameter pointer. 

Static attribute (property that can only 

be set if the system is not initialized and 

the device or channel is not enabled). 

input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

1. This function can be called to configure the MPP system only if the entire system of the 

MPP is in an uninitialized state. Otherwise, the configuration will fail. 

ȍExampleȎ 

None. 
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AW_MPI_SYS_GetConf 

ȍDescriptionȎ 

Obtain system control parameters. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_GetConf(MPP_SYS_CONF_S* pstSysConf); 

ȍparameterȎ 

parameter name description input/output 

pstSysConf System control parameter pointer. 

Static attribute. 

output 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧ AW_MPI_SYS_SetConf must be called successfully before the configuration can be 

obtained. 

ȍExampleȎ 

None. 

AW_MPI_SYS_Bind 

ȍDescriptionȎ 

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

ȍGrammarȎ 

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

ȍparameterȎ 

parameter name description input/output 

pstSrcChn Source channel pointer input 

pstDestChn Destination channel pointer input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 
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None. 

AW_MPI_SYS_UnBind 

ȍDescriptionȎ 

Data source to data receiver unbinding interface. 

ȍGrammarȎ 

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

ȍparameterȎ 

parameter name description input/output 

pstSrcChn Source channel pointer input 

pstDestChn Destination channel pointer input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_GetBindbyDest 

ȍDescriptionȎ 

Get information about the source channel bound on this channel. 

ȍGrammarȎ 

ERRORTYPE  AW_MPI_SYS_GetBindbyDest(MPP_CHN_S* pstDestChn, MPP_CHN_S* 

pstSrcChn); 

ȍparameterȎ 

parameter name description input/output 

pstDestChn Source channel pointer input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧  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 
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channel information that is first bound is returned. 

ȍExampleȎ 

None. 

AW_MPI_SYS_GetVersion 

ȍDescriptionȎ 

Get the version number of the MPP. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_GetVersion(MPP_VERSION_S* pstVersion); 

ȍparameterȎ 

parameter name description input/output 

pstVersion Version number description pointer. 

Dynamic attribute (refers to an attribute 

that can be set at any time). 

input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_GetCurPts 

ȍDescriptionȎ 

Get the current timestamp of the MPP. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_GetCurPts(uint64_t* pu64CurPts); 

ȍparameterȎ 

parameter name description input/output 

pu64CurPts Current timestamp pointer output 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 
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None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_InitPtsBase 

ȍDescriptionȎ 

Initialize the timestamp reference for MPP. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_InitPtsBase(uint64_t u64PtsBase); 

ȍparameterȎ 

parameter name description input/output 

u64PtsBase Timestamp reference.  

Unit: microseconds. 

input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧ Initialize the timestamp reference will force the timestamp of the current system to 

u64PtsBase, without 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 is recommended to call 

AW_MPI_SYS_SyncPts for timestamp fine-tuning. 

ȍExampleȎ 

None. 

AW_MPI_SYS_SyncPts 

ȍDescriptionȎ 

Synchronize the timestamp of the MPP. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_SyncPts(uint64_t u64PtsBase); 

ȍparameterȎ 

parameter name description input/output 

u64PtsBase Timestamp reference input 

ȍreturn valueȎ 

return value description 
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0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧ Fine-tune the current system timestamp (microsecond level), and the timestamp wonôt 

rollback after fine-tuning. When synchronizing between multiple slices, since the clock source error of 

the board may be large, it is recommended to perform a timestamp fine adjustment in one second. 

ȍExampleȎ 

None. 

AW_MPI_SYS_MmzAlloc_Cached 

ȍDescriptionȎ 

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

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_MmzAlloc_Cached(unsigned int* pu32PhyAddr, void** ppVirtAddr, 

unsigned int u32Len); 

ȍparameterȎ 

parameter name description input/output 

pu32PhyAddr Physical address pointer output 

ppVirtAddr Pointer to the virtual address pointer output 

u32Len Memory block size input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_MmzFree 

ȍDescriptionȎ 

Release MMZ memory in user mode. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_MmzFree(unsigned int u32PhyAddr, void* pVirtAddr); 

ȍparameterȎ 

parameter name description input/output 
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u32PhyAddr Physical address input 

pVirtAddr Virtual address pointer input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_MmzFlushCache 

ȍDescriptionȎ 

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

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_MmzFlushCache(unsigned int u32PhyAddr, void* pVitAddr, unsigned 

int u32Size); 

ȍparameterȎ 

parameter name description input/output 

u32PhyAddr The starting physical address of the 

data to be manipulated. 

input 

pVitAddr The starting Virtual address pointer of 

the data to be manipulated. 

input 

u32Size The size of the data to be manipulated. input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_Mmap 

ȍDescriptionȎ 

Storage mapping interface. 
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ȍGrammarȎ 

void* AW_MPI_SYS_Mmap(unsigned int u32PhyAddr, unsigned int u32Size); 

ȍparameterȎ 

parameter name description input/output 

u32PhyAddr The starting address of the 

memory unit to be mapped. 

input 

u32Size The number of bytes mapped. input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_Munmap 

ȍDescriptionȎ 

Store the reverse mapping interface. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_Munmap(void* pVirAddr, unsigned int u32Size); 

ȍparameterȎ 

parameter name description input/output 

pVirAddr Address returned after mmap input 

u32Size The length in bytes of the mapped area input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_SetReg 

ȍDescriptionȎ 
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Set the value of the register. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_SetReg(unsigned int u32Addr, unsigned int u32Value); 

ȍparameterȎ 

parameter name description input/output 

u32Addr The address to be written. input 

u32Value The value written. input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_GetReg 

ȍDescriptionȎ 

Get the value of the register. 

ȍGrammarȎ 

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

ȍparameterȎ 

parameter name description input/output 

u32Addr Physical address input 

pu32Value The value in this memory address output 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

 ̧ Must be set before the decoding is started, the setting during the decoding process is invalid. 

If not set, the decoding channel uses the default value. 

ȍExampleȎ 

None. 
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AW_MPI_SYS_SetProfile 

ȍDescriptionȎ 

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 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_SetProfile(PROFILE_TYPE_E enProfile); 

ȍparameterȎ 

parameter name description input/output 

enProfile Power consumption scenario 

type parameter. 

input 

ȍreturn valueȎ 

return value description 

0 success 

Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

AW_MPI_SYS_GetVirMemInfo 

ȍDescriptionȎ

Obtain corresponding memory information based on the virtual address, including the physical address 

and cached attributes. 

ȍGrammarȎ 

ERRORTYPE AW_MPI_SYS_GetVirMemInfo(const void* pVitAddr, SYS_VIRMEM_INFO_S* 

pstMemInfo); 

ȍparameterȎ 

parameter name description input/output 

enProfile Power consumption scenario 

type parameter. 

input 

ȍreturn valueȎ 

return value description 

0 success 
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Not 0 Failed, see error code. 

ȍNoticeȎ 

None. 

ȍExampleȎ 

None. 

1.4. Data Type 

1.4.1. Video Public Type 

VIDEO_FRAME_ S 

ȍDescriptionȎ 

Define the videoôs original image frame structure. 

ȍdefinitionȎ 

typedef struct VIDEO_FRAME_S 

{  

    unsigned int          mWidth; 

    unsigned int          mHeight; 

    VIDEO_FIELD_E   mField; 

    PIXEL_FORMAT_E  mPixelFormat; 

 

    VIDEO_FORMAT_E  mVideoFormat; 

    COMPRESS_MODE_E mCompressMode; 

 

    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]; 

    unsigned 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          mOffsetRight;  /* right offset of show area */ 
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    uint64_t          mpts; //unit:us 

    unsigned int          mTimeRef; 

 

    unsigned int          mPrivateData; 

    VIDEO_SUPPLEMENT_S mSupplement; 

    int mEnvLV; //environment luminance value 

} VIDEO_FRAME_S; 

ȍMemberȎ 

Member name description 

mWidth The width of the buffer that fills the imageȂ 

mHeight The height of the buffer that fills the image. 

mField Frame field mode, currently only supports VIDEO_FIELD_FRAME. 

mPixelFormat Video imageôs pixel format. 

mVideoFormat Video image format. Only VIDEO_FORMAT_LINEAR is supported. 

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 component of the video frame. 

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

mHeaderPhyAddr[

3] 

Unused. 

mpHeaderVirAddr[

3] 

Unused. 

mHeaderStride[3] Unused. 

mOffsetTop The clipping width at the top of the image, in pixels. Y coordinate of the 

first row of pixels of the image frame. 

mOffsetBottom The clipping width at the bottom of the image, in pixels. It is the Y 

coordinate of the last row of pixels in the image frame plus one. 

mOffsetLeft The clipping width on the left side of the image, in pixels. It is the X 

coordinate of the pixel to the left of the image frame. 

mOffsetRight The clipping width on the right side of the image, in pixels. the X 

coordinate of the pixel on the right side of the image frame plus 1. 

mpts Video frame pts. Units in microseconds. 

mTimeRef Unused. 



AW 

MPP IPC Media Processing Software Development Reference 

1ЉSystem Control 

 Copyright © by Allwinner. All rights reserved                        18 

mPrivateData Unused. 

mSupplement Unused. 

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

ȍNoticeȎ 

ȍRelated data types and interfacesȎ 

VIDEO_FRAME_INFO_S 

ȍDescriptionȎ 

Define a video image frame information structure. 

ȍdefinitionȎ 

typedef struct VIDEO_FRAME_INFO_S 

{  

    VIDEO_FRAME_ S VFrame;

    unsigned int mId;   //id identify frame uniquely 

} VIDEO_FRAME_INFO_S; 

ȍMemberȎ 

Member name description 

VFrame  Video image frame. 

mId  The id of the buffer that fills the image frame. 

ȍNoticeȎ 

ȍRelated data types and interfacesȎ 

BITMAP_S 

ȍDescriptionȎ 

Define the bitmapôs image information structure. 

ȍdefinitionȎ 

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; 

ȍMemberȎ 

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. 

ȍNoticeȎ 

ȍRelated data types and interfacesȎ 

1.4.2. Component Common Type 

MPPCallbackInfo 

ȍDescriptionȎ 

The callback registration information for the channel. 

ȍdefinitionȎ 

typedef ERRORTYPE (*MPPCallbackFuncType)(void *cookie, MPP_CHN_S *pChn, 

MPP_EVENT_TYPE event, void *pEventData); 

typedef struct MPPCallbackInfo { 

    void *cookie;                  //EyeseeRecorder* 

    MPPCallbackFuncType callback;  //MPPCallbackWrapper 

} MPPCallbackInfo; 

ȍMemberȎ 

Member name description 

cookie data structure parameter of callback function 

callback Pointer to callback function type 

 

ȍNoticeȎ 

ȍRelated data types and interfacesȎ 

 

1.5. error code 

error code Macro definition description 

0xA0028006 ERR_SYS_NULL_PTR Null pointer error 

0xA0028010 ERR_SYS_NOTREADY System control properties are 

not configured 

0xA0028009 ERR_SYS_NOT_PERM Operation not allowed 

0xA002800C ERR_SYS_NOMEM Failed to allocate memory, 
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such as insufficient system memory 

0xA0028003 ERR_SYS_ILLEGAL_PARA

M 

Invalid parameter setting 

0xA0028012 ERR_SYS_BUSY System is busy 

0xA0028008 ERR_SYS_NOT_SUPPORT An operation or type that is not 

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, Sub-lvds, Hisi, Bt601/656/1120, Digital camera), and output them 

after processing them via ISP and VIPP modules. 

The main functions are as follows: 

 ̧ Support Combo (Parallel, MIPI, sub-LVDS, Hi-spi), BT.656, BT1120, BT601, Digital Camera 

timing. 

 ̧ Support dual ISP: ISP0: 4224x4224-30Fps, ISP1: 3260x3260-30Fps. 

2.2. Functional Block Diagram 

1) When supporting 1 channel CSI, the default path is: 

CSI[0 ~ 1] > ISP0 > VIPP[0 ~ 3] or CSI[0 ~ 1] > ISP1 > VIPP[0 ~ 3] 
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2) When supporting 2-way CSI, the default path is: 

 

 

CSI[0~1]: indicates the interface of the physical Camera Signal Input Pasrse Device; CSI0/1 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 + OSD + 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 video data. The image 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 connections can be implemented by modifying 

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

 

CSI input device 

Support different timing inputs, configure and parse the input timing 

CSI, ISP, VIPP 

Data processing does not pass through DDR 
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2.3. VIPP Buffer Management and Using 

2.3.1. ViPP in unbound case 

 

 

 ̧ 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 layer. The default 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 

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

 

2.3.2. ViPP binding case 

 ̧ The buff in the bound case is the same as the buff in the unbound case. 

VIPP0 

Virvi[0]  

é 

Virvi[3]  

A B C E D é 

Unbound mode:Get/ release 

Binding mode: internal transmission 

DDR 

Buf 

VIPP[1~2] ... ... 

Unbound mode:Get/ release 

 
Binding mode: internal transmission 

 

é E D C B A DDR 

Buf 

VIPP3 

Virvi[3]  

é 

Virvi[0]  
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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 virtual channel 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. API and state diagram 

1) Program structure: 

 

2) State transition diagram: 

 

Description: 

 COMP_StateLoaded:  The component is initialized. 

 COMP_StateIdle̔   The component is ready. 

 COMP_StateExecuting: The running status of component . 

 COMP_StatePause:  The component is paused (suspended). 

 COMP_StateInvalid:  Illegal state of the component.

VI Component. Control CSI & ISP & VIPP 

Vip

p0 

Vip

p1 

é Vip

p3 

AW_MPI_VI_xxx 

ISP0 ISP1 
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2.5. API interface 

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 the 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 mirroring 

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 virtual channel properties 

AW_MPI_VI_SetVirChnAttr  Get virtual 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_GetFrame   Get video frame 

AW_MPI_VI_ReleaseFrame  Release video frame 

 

AW_MPI_VI_CreateVipp 

ȍDestinationȎ 

Create a VIPP device. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_CreateVipp(VI_DEV ViDev); 

ȍparameterȎ 

parameter description 

ViDev VIPP device number to be created 
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ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 

ȍNoticeȎ 

The required system resources (data source type, interface, data bit width, 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. 

 

ȍExampleȎ 

None. 

AW_MPI_VI_DestoryVipp  

ȍDestinationȎ 

Destroy VIPP physical devices 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_DestoryVipp(VI_DEV ViDev); 

ȍparameterȎ 

parameter description 

ViDev VIPP device number that needs to be destroyed 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ 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. 

 

ȍExampleȎ 

 ̧ None. 

AW_MPI_VI_SetVippAttr 

ȍDestinationȎ 

Set VIPP physical device properties 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_SetVippAttr(VI_DEV ViDev, VI_ATTR_S *pstAttr); 

ȍparameterȎ 

parameter description 

ViDev the number of VIPP device that need to set attribute 

VI_DEV_ATTR_S Attribute structure (static attribute) 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

After the VIPP device is created successfully, you need to set the format format, number of bufs, 

number of nbufs, memtype, nplanes, and type. See VI_ATTR_S structure description. 

ȍExampleȎ 

int ret; 

VI_ATTR_S stAttr; 

 

AW_MPI_VI_GetVippAttr(0, &stAttr); 

stAttr.format.width  = 1920; 

stAttr.format.height = 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 

ȍDestinationȎ 

Get VIPP physical device properties 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_GetVippAttr(VI_DEV ViDev, VI_ATTR_S *pstAttr); 

ȍparameterȎ 

parameter description 

ViDev the number of VIPP device that need to get attribute 

VI_DEV_ATTR_S Attribute (can be obtained dynamically) 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 

ȍNoticeȎ 

Get format format, number of bufs, number of nbufs, memtype, nplanes, type, and so on. 

ȍExampleȎ 

See the example in the above. 

AW_MPI_VI_SetVIFreq 

ȍDestinationȎ 

Set the VI and the hardware running frequency of the ISP 
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ȍGrammarȎ 

AW_S32 AW_MPI_VI_SetVIFreq(VI_DEV ViDev, int nFreq); 

ȍparameterȎ 

parameter description 

ViDev VIPP device channel 

nFreq Frequency value, in MHz 

Dynamic attribute 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ By default, you can use vind0_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, 384M, 432M 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. 

 

ȍExampleȎ 

 ̧ None. 

 

AW_MPI_VI_EnableVipp 

ȍDestinationȎ 

Start the VIPP physical device 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_EnableVipp(VI_DEV ViDev); 

ȍparameterȎ 
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parameter description 

ViDev Enable VIPP devices 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 

ȍNoticeȎ 

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

data stream and create a data capture thread. 

 

ȍExampleȎ 

None. 

AW_MPI_VI_DisableVipp 

ȍDestinationȎ 

Stop the VIPP physical device 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_DisableVipp(VI_DEV ViDev); 

ȍparameterȎ 

parameter description 

ViDev The number of VIPP device prohibited 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 
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ȍNoticeȎ 

This function will stop the data stream and release all the requested buffers. 

ȍExampleȎ 

None. 

AW_MPI_VI_SetVippFlip 

ȍDestinationȎ 

Set vipp to flip. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_SetVippFlip(VI_DEV ViDev, int Value); 

 

ȍparameterȎ 

parameter description 

ViDev VIPP device number 

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

Dynamic attribute 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 

ȍNoticeȎ 

This function is consistent with the AW_MPI_ISP_SetFlip function. 

ȍExampleȎ 

None. 

AW_MPI_VI_GetVippFlip 

ȍDestinationȎ 

Get the flip flag of vipp. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_GetVippFlip(VI_DEV ViDev, int *Value); 
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ȍparameterȎ 

parameter description 

ViDev VIPP device number 

Value Flip flag 

Dynamic attribute 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ The obtained Value value (0: not flipped; 1: flipped), the flip mentioned here refers to 

the vertical flip. This function has the same effect as the AW_MPI_ISP_GetFlip function. 

 

ȍExampleȎ 

 ̧ None. 

AW_MPI_VI_SetVippMirror 

ȍDestinationȎ 

Set the image horizontal image of vipp. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_SetVippMirror(VI_DEV ViDev, int Value); 

 

ȍparameterȎ 

parameter description 

ViDev VIPP device num 

Value Mirror flag (0: no flip, 1: flip) 

Dynamic attribute 

 

ȍreturn valueȎ 
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return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 

ȍNoticeȎ 

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. 

 

ȍExampleȎ 

None. 

 

AW_MPI_VI_GetVippMirror 

ȍDestinationȎ 

Get the horizontal mirrored flag of vipp. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_GetVippMirror(VI_DEV ViDev, int *Value); 

 

ȍparameterȎ 

parameter description 

ViDev VIPP device num 

Value Mirror flag 

Dynamic attribute 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

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

 

ȍRequirementȎ 

head File: mpi_vi.h 

Library file: libmpp_vi.so 
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ȍNoticeȎ 

The obtained Value value (0: not mirrored; 1: mirror), the mirror here refers to the horizontal flip. This 

function has the same effect as the AW_MPI_ISP_GetMirror function. 

ȍExampleȎ 

None. 

AW_MPI_VI_CreateVirChn 

ȍDestinationȎ 

Create a virtual channel based on a VIPP. 

ȍGrammarȎ 

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

ȍparameterȎ 

parameter description 

AW_DEV 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 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ Ensure that the AW_MPI_VI_CreateVirChn operation is performed after the VIPP is 

created. 

ȍExampleȎ 

/*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 

ȍDestinationȎ 

 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_DestoryVirChn(VI_DEV ViDev, VI_CHN ViCh); 

ȍparameterȎ 

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 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 
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AW_MPI_VI_SetVirChnAttr 

ȍDestinationȎ 

Set virtual channel properties 

ȍGrammarȎ 

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

ȍparameterȎ 

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 

 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 

 

AW_MPI_VI_GetVirChnAttr 

ȍDestinationȎ 

Get virtual channel properties 

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

ȍparameterȎ 

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 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 

AW_MPI_VI_EnableVirChn 

ȍDestinationȎ 

Start virtual channel 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_EnableVirChn(VI_DEV ViDev, VI_CHN ViCh); 

ȍparameterȎ 

parameter description 

ViDev VIPP device channel to be enabled 

ViCh VIR virtual channel to be enabled 

 

ȍreturn valueȎ 
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return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 

 

AW_MPI_VI_DisableVirChn 

ȍDestinationȎ 

Stop virtual channel 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_DisableVirChn(VI_DEV ViDev, VI_CHN ViCh); 

ȍparameterȎ 

parameter description 

ViDev VIPP device channel to be banned 

ViCh VIR virtual channel to be disabled 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 
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ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 

 

AW_MPI_VI_GetFrame 

ȍDestinationȎ 

Get a frame image of a VI device, including width, height, field, pixelformat, timestamp, index, 

VirAddr, mem_phy, size, and so on. 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_GetFrame(VI_DEV ViDev, VI_CHN ViCh, VIDEO_FRAME_INFO_S 

*pstFrameInfo, AW_S32 s32MilliSec); 

ȍparameterȎ 

parameter description 

ViDev VIPP device channel 

ViCh VIR virtual channel 

pstFrameInfo Frame information 

s32MilliSec Timeout timeout setting 

Dynamic attribute 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

The function returns when the time value set by s32MilliSec is exceeded and the frame data has not 

been acquired. 

ȍExampleȎ 

 ̧ None. 
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AW_MPI_VI_ReleaseFrame 

ȍDestinationȎ 

Release the VI device image memory resource. 

 

ȍGrammarȎ 

AW_S32 AW_MPI_VI_ReleaseFrame(VI_DEV ViDev, VI_CHN ViCh, VIDEO_FRAME_INFO_S 

*pstFrameInfo); 

ȍparameterȎ 

parameter description 

ViDev VIPP device channel 

ViCh VIR virtual channel 

VI_FRAME_BUF_INFO_S *pstFrameInfo Frame information 

 

ȍreturn valueȎ 

return value description 

SUCCESS success 

error code Refer to the error codedescription in 

mm_common_vi.h. 

 

ȍRequirementȎ 

 ̧ head File: mpi_vi.h 

 ̧ Library file: libmpp_vi.so 

ȍNoticeȎ 

 ̧ None. 

 

ȍExampleȎ 

 ̧ None. 

 

2.6. Data Structure 

VI_ATTR_S  

ȍDescriptionȎ 

Define Vi input device interface properties 
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ȍdefinitionȎ 

typedef struct awVI_ATTR_S { 

enum v4l2_buf_type type; 

enum v4l2_memory memtype; 

struct v4l2_pix_format_mplane format; 

unsigned int nbufs; 

unsigned int nplanes; 

unsigned int fps; 

unsigned int capturemode; 

unsigned int use_current_win; 

unsigned int wdr_mode; 

} VI_ATTR_S; 

ȍMemberȎ 

Member 

name 

description 

type Default: V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLANE. 

Data collection method, cannot be modified 

memtype Default: V4L2_MEMORY_MMAP. 

Collect data memory usage method, it is not recommended to modify 

format struct v4l2_pix_format_mplane { 

 __u32    width; 

 __u32    height; 

 __u32    pixelformat; /* Default: 

V4L2_PIX_FMT_NV21M */  

 __u32    field; 

 __u32    colorspace; 

 

 struct v4l2_plane_pix_format plane_fmt[VIDEO_MAX_PLANES]; 

 __u8    num_planes; 

 __u8    reserved[11]; 

} __attribute__ ((packed)); 

Pixelformat parameter data format: Field value 

V4L2_PIX_FMT_NV12 

V4L2_PIX_FMT_NV21 

V4L2_PIX_FMT_NV21M 

V4L2_FIELD_ANY           

V4L2_FIELD_NONE          

V4L2_FIELD_TOP           
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V4L2_PIX_FMT_NV12M 

V4L2_PIX_FMT_YUV420M 

V4L2_PIX_FMT_YVU420M 

V4L2_PIX_FMT_SBGGR8 

V4L2_PIX_FMT_SGBRG8 

V4L2_PIX_FMT_SGRBG8 

V4L2_PIX_FMT_SRGGB8 

V4L2_PIX_FMT_SBGGR10 

V4L2_PIX_FMT_SGBRG10 

V4L2_PIX_FMT_SGRBG10 

V4L2_PIX_FMT_SRGGB10  

V4L2_PIX_FMT_SBGGR12 

V4L2_PIX_FMT_SGBRG12 

V4L2_PIX_FMT_SGRBG12 

V4L2_PIX_FMT_SRGGB12 

V4L2_PIX_FMT_FBC 

V4L2_FIELD_BOTTOM        

V4L2_FIELD_INTERLACED    

V4L2_FIELD_SEQ_TB        

V4L2_FIELD_SEQ_BT        

V4L2_FIELD_ALTERNATE     

V4L2_FIELD_INTERLACED_T

B 

V4L2_FIELD_INTERLACED_B

T 

 

 

nbufs Default value̔ 5 

YUV/RAW memory node buffer number. 

nplanes The number of planes, it is the return value and doesnôt need to  set. 

fps Default: 25. 

Set the frame rate of the Sensor 

capturemode Default value̔ V4L2_MODE_VIDEO   

V4L2_MODE_VIDEO    

V4L2_MODE_IMAGE    

V4L2_MODE_PREVIEW   

use_current_

win 

0: Indicates that use the closest resolution of the current resolution, regardless of 

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 corresponds 

to use the back-end VIPP for video reduction processing,output different resolutions. 

wdr_mode Default value̔ 0 

0̔normal 

1: DOL  

2: Sensor Commanding 

 



AW 

MPP IPC Media Processing Software Development Reference 

2. Video Inputl 

 Copyright © by Allwinner. All rights reserved                        43 

ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

enum v4l2_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_OUTPUT_MPLANE  = 10, 

 /* Deprecated, do not use */ 

 V4L2_BUF_TYPE_PRIVATE              = 0x80, 

};  

 

enum v4l2_memory { 

 V4L2_MEMORY_MMAP             = 1, 

 V4L2_MEMORY_USERPTR          = 2, 

 V4L2_MEMORY_OVERLAY          = 3, 

 V4L2_MEMORY_DMABUF           = 4, 

};  

 

enum v4l2_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, /* 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 buffer, top-bottom order 

*/  

 V4L2_FIELD_SEQ_BT        = 6, /* same as above + bottom-top order */ 



AW 

MPP IPC Media Processing Software Development Reference 

2. Video Inputl 

 Copyright © by Allwinner. All rights reserved                        44 

 V4L2_FIELD_ALTERNATE     = 7, /* 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 */ 

};  

RGN_ATTR_S 

ȍDescriptionȎ 

Define the attributes of the region. 

ȍdefinitionȎ 

typedef struct RGN_ATTR_S 

{  

    RGN_TYPE_E enType;  /* region type */ 

    RGN_ATTR_U unAttr;  /* region attribute */ 

} RGN_ATTR_S; 

ȍMemberȎ 

Member 

name 

description 

enType The type of region. The 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; 

 

ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

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; 

}OVERLAY_ATTR_S; 

RGN_CHN_ATTR_S 

ȍDescriptionȎ 

Define the attributes of the region. 

ȍdefinitionȎ 

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; 

ȍMemberȎ 

Member 

name 

description 

bShow Bool type, indicating whether it is hidden. 

enType See description in the previous section 

unChnAttr Channel region attribute (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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ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

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 ARGB1555,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 0 this alpha is value! 

      * 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; 

}OVERLAY_CHN_ATTR_S; 

BITMAP_S 

ȍDescriptionȎ 

Bitmap data description structure 

ȍdefinitionȎ 

typedef struct BITMAP_S 

{  

    PIXEL_FORMAT_E mPixelFormat;  /* Bitmap's pixel format */ 

    unsigned int mWidth;               /* Bitmap's width */ 

    unsigned int mHeight;              /* Bitmap's height */ 
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    void* mpData;                /* Address of Bitmap's data */ 

} BITMAP_S; 

ȍMemberȎ 

Member 

name 

description 

mPixelForma

t 

The pixel format of the bitmap, seeȍRelated data types and interfacesȎ 

mWidth Bitmap width 

mHeight Bitmap Heigh 

mpData Pixel data of the bitmap 

 

ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

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,         /* 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, 

    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,    //NV21 

 

    MM_PIXEL_FORMAT_YUV_AW_AFBC, //by andy 

 

    MM_PIXEL_FORMAT_BUTT 

} PIXEL_FORMAT_E; 

VI_OsdMaskRegion 

ȍDescriptionȎ 

Define OSD and video occlusion properties 

ȍdefinitionȎ 

typedef struct awVI_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; 

ȍMemberȎ 

Member 

name 

description 

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 

 

ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

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,    //YV12 

    MM_PIXEL_FORMAT_YVU_SEMIPLANAR_422,    //NV61 

    MM_PIXEL_FORMAT_YVU_SEMIPLANAR_420,    //NV21 

 

    MM_PIXEL_FORMAT_BUTT 

} PIXEL_FORMAT_E; 

typedef enum VIDEO_FORMAT_E 

{  

    VIDEO_FORMAT_LINEAR  = 0x0,  /* nature video line */ 

    VIDEO_FORMAT_TILE  = 0x1,  /* tile cell: 256pixel x 16line, default tile mode 

*/  

    VIDEO_FORMAT_TILE64  = 0x2,  /* tile cell: 64pixel x 16line */ 

 

    VIDEO_FORMAT_BUTT 

} VIDEO_FORMAT_E; 

typedef enum COMPRESS_MODE_E 

{  

    COMPRESS_MODE_NONE  = 0x0,  /* no compress */ 

    COMPRESS_MODE_SEG  = 0x1,  /* compress unit is 256 bytes as a segment, 

default seg mode */ 

    COMPRESS_MODE_SEG128 = 0x2,  /* compress unit is 128 bytes as a segment */ 

    COMPRESS_MODE_LINE  = 0x3,  /* compress unit is the whole line */ 

    COMPRESS_MODE_FRAME  = 0x4,  /* compress unit is the whole frame */ 

 

    COMPRESS_MODE_BUTT 

} COMPRESS_MODE_E; 

 

typedef struct VIDEO_FRAME_S 

{  

    unsigned int          mWidth; 
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    unsigned int          mHeight; 

    VIDEO_FIELD_E   mField; 

    PIXEL_FORMAT_E  mPixelFormat; 

 

    VIDEO_FORMAT_E  mVideoFormat; 

    COMPRESS_MODE_E mCompressMode; 

 

    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;  /* left offset of show area */ 

    short          mOffsetRight;  /* right offset of show area */ 

 

    uint64_t          mpts; //unit:us 

    unsigned int          mTimeRef; 

 

    unsigned int          mPrivateData; 

} VIDEO_FRAME_S; 

VIDEO_FRAME_INFO_S 

ȍDescriptionȎ 

VI video output properties 

ȍdefinitionȎ 

typedef struct VIDEO_FRAME_INFO_S 

{  

    VIDEO_FRAME_S VFrame; 

    unsigned int mId; 

} VIDEO_FRAME_INFO_S; 

ȍMemberȎ 

Member 

name 

description 

VFrame Buf data information structure attribute 

mId Buf unique ID number 
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ȍNoticeȎ 

None. 

ȍRelated data types and interfacesȎ 

typedef struct VIDEO_FRAME_S 

{  

    unsigned int          mWidth; 

    unsigned int          mHeight; 

    VIDEO_FIELD_E   mField; 

    PIXEL_FORMAT_E  mPixelFormat; 

 

    VIDEO_FORMAT_E  mVideoFormat; 

    COMPRESS_MODE_E mCompressMode; 

 

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

    void*        mpVirAddr[3];   //Virtual 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          mOffsetLeft;  /* left offset of show area */ 

    short          mOffsetRight;  /* right offset of show area */ 

 

    uint64_t          mpts; //unit:us 

    unsigned int          mTimeRef; 

 

    unsigned int          mPrivateData; 

    VIDEO_SUPPLEMENT_S mSupplement; 

    int mEnvLV; //environment 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 
ERR_VI_FAILED_NOTDISABLE 

The device is not disabled (in 

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 
ERR_VI_SAMESTATE 

Same state (common in state 

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 

 

 

 

 

 


















































































































































































































































































































































































































































































































































































































































































































































