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3. APIEO &kDemo

30 BEOEX

/%
* @enum rkAVS CALIB STATUS E

* Q@brief the return status of function
w

typedef enum rkAVS CALIB STATUS E
{

RK_AVS CALIB STATUS EOF = -1, /**< error of function inside */
RK_AVS CALIB STATUS OK = O, /**< run successfully */

RK_AVS CALIB STATUS FILE READ ERROR, /**< error: fail to read file */

RK _AVS CALIB STATUS FILE WRITE ERRCR, /**< error: fail to write file */
RK AVS CALIB STATUS INVALID PARAM, /**< error: invalid parameter */
RK_AVS CALIB STATUS ALLOC FAILED, /**< error: fail to alloc buffer */
RK_AVS CALIB STATUS BUTT /**< reserved fields */

}AVS CALIB STATUS E;
tkAVS_CALIB_STATUS_Ej& X T B iEE A FBIPIRE(E &
/ *

* @enum rkAVS CALIB IMAGE FORMAT E

* Q@brief Specify the image format.

* @note Have gray, rgb, yuvnvl2.

*/

typedef enum rkAVS CALIB_IMAGE_ FORMAT E {
RK_AVS IMAGE FORMAT TYPE GRAY = O, /**<gray format*/
RK_AVS IMAGE FORMAT TYPE RGB = 1, /**<rgb format*/
RK_AVS IMAGE FORMAT TYPE YUVNV12 = 2, /**<yuvnv12

format*/

} AVS CALIB_ IMAGE FORMAT E;

tkAVS_CALIB_IMAGE_FORMAT Ej& X T i ANEUE AR, GFEKEZE. RGBEFYUVNVI2ZE.,
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/*

* @enum rkAVS CALIB IMAGE PARAMS S
* Q@brief calibration image params.
*/

typedef struct rkAVS CALIB IMAGE PARAMS S
{

uint32 t u32ImageWidth; /**<image
width*/

uint32 t u32ImageHeight; /**<image
height*/

uint32 t u32ImageStride; /**<image
stride*/

AVS CALIB IMAGE FORMAT E elImageFormat; /**<image format*/

}AVS CALIB IMAGE PARAMS S;
tkAVS_CALIB_IMAGE PARAMS_S7E X /I NEBHEAGRE, REEBHTE. &, stridefl B1{E#E .

/*
* @enum rkAVS CALIB BOARD PARAMS S
* @brief chess board params.
x/
typedef struct rkAVS CALIB BOARD PARAMS S
{
uint32 t u32BoardWidth;
/**<coners number of board width*/
uint32 t u32BoardHeight; /**
<coners number of board height*/
uint32_ t u32SquareSize;
/**<square size*/
}AVS_CALIB BOARD PARAMS S;

tkAVS_CALIB_BOARD_PARAMS_SJE X |t @R HIEEAMG R, CIEFREHKFI7 1 M = 54
u32BoardWidth. ¥ % #R TE BT [ M 5 N Fu32BoardHeight FAE 38 A4 £ 55 19 R ~F (mm)

/*
* @enum rkAVS CALIB CAMERA TYPE E
* @brief Specify the camera type.

* @note Have pin hole, CMei, fisheye.
*/
typedef enum rkAVS CALIB CAMERA TYPE E {

AVS CAMERA TYPE PINHOLE = O, /x*<
PIN HOLE*/

AVS CAMERA TYPE OMN = 1, VRS
CMei*/

AVS CAMERA TYPE FISHEYE = 2, Vel
<fisheye*/

} AVS CALIB_CAMERA TYPE E;

tkAVS_CALIB CAMERA TYPE_ESE X T MR E HIA AL,



/*

* @enum rkAVS CALIB CAMERA PARAMS S
* Q@brief camera params.
*/

typedef struct rkAVS CALIB CAMERA PARAMS S
{

uint32 t u32CameraNum;
<camera numbers*/

uint32 t u32CameraFov;
<camea fov*/

AVS CALIB CAMERA TYPE E eCameraType;
<camera type*/

}AVS CALIB CAMERA PARAMS S;

N

tkAVS_CALIB MODEL CAMERA PARAMS S7E X 7 HMLIIEASHIS A,

/*

* @enum rkAVS CALIB MODEL CONFIG S

* @brief input params.

*/

typedef struct rkAVS CALIB MODEL CONFIG S

{
AVS_CALIB IMAGE_PARAMS S stlImageParams;

/**<image params*/
AVS_CALIB_BOARD_PARAMS_ S stBoardParams;

/**<board params*/

AVS CALIB CAMERA PARAMS S stCameraParams;

<camera params*/

uint32 t u32IsSaveCornersImage;

/**<is save corners image*/

uint32 t u32UseAccurateMode;
<optimize by stitch*/

const char* pcInputPath;
<calibration images path*/

const char* pcOutputPath;
<calibration result path*/

const char* pcImageNameFormat;
<image name format .yuv, .png, .Jjpg, .bmp*/

}AVS CALIB MODEL CONFIG S;

/**

/*k*k

/**

/**

/‘k‘k

/**

/**

/**

AVS CALIB_MODEL CONFIG SH#EbREMMASEL, OHFEEGBERE. HEKEE. HIGEE. 25
PRA7 S S Flag. BN UG FTTE SCHF R B4R . I 28hm 5 45 R (0 3 HE B A2 DL R N BB I G 48 44 o

/*
* @enum rkAVS STEREO CALIB POSE_S
* @brief output params.
=/
typedef struct rkAVS STEREO_CALIB POSE_S
{
float f32RotationAngle[3];
float f£32Translation[3];
}AVS_STEREO CALIB POSE_S;

2N

tkAVS STEREO_CALIB_POSE_S’E X T H A %15 &,

LA RS f BRI RS



/*
* @enum rkAVS STEREO CALIB RMS S
* @brief output params.
*/
typedef struct rkAVS STEREO CALIB RMS S
{
float f32LeftInternalRms;
float f£32RightInternalRms;
float f32StereoExternalRms;
}AVS STEREO CALIB RMS S;

tkAVS STEREO CALIB RMS Si& X TFREMIiRZE, SN SIhrEiREMISIREIRZ, ZiREEB/D

i, KTFosMBERE.

/*
* @enum rkAVS STEREO CALIB CHECK S
* @brief output params.
=/
typedef struct rkAVS STEREO_CALIB CHECK_S
{
AVS STEREO _CALIB POSE S stPose;
AVS STEREO _CALIB RMS S stRms;
}AVS STEREO CALIB CHECK S;

tkAVS_STEREO_CALIB_CHECK_SfENArEMfi 240, T 5005 & BRI LF IR,

P FHAILIE] ) 5 K BB AR ZE AN B L 25

/*
* @enum  rkAVS CALIB FIND POINTS_ S
* @brief input params.
=/
typedef struct rkAVS CALIB_FIND POINTS S
{
AVS CALIB IMAGE DATA S stImageData;
/**<image params*/
AVS CALIB BOARD PARAMS S stBoardParams;
/**<board params*/
const char* pcPointsImagePath;
<points image save path*/

}AVS CALIB FIND POINTS S;

R bR g IR B

/**k

tkAVS_CALIB_FIND_POINTS_S{EA#i sl Bkl % NS4, T 8bR E I 56 UF 47 55 1 B 72 753 7T

DAAE B ARG 2 AL A% A A

int32 t rkAVS getCalibVersion(char avsToolVersion[128]);

tkAVS_getCalibVersion & £ H T 3REUELVE E I RRAAS B

int32 t rkAVS findPoints(AVS CALIB FIND POINTS S* psInputParams);

tkAVS_findPoints & £ FH T8 U\ BUE B A i 1A



int32 t rkAVS calibModel (AVS CALIB MODEL CONFIG S* psInputParams,
AVS STEREO CALIB CHECK S* stStereoCheckParams) ;

tkAVS_calibModel i FH T 158 b o€

3.2 frEDemo

srcPath:

dstPath:
imageNameFormat:
//.3pg~ .pPNg-

cameraNum: 2
8)

cameraType: 1

2-fisheye
cameraFov: 120
boardwWidth: 15

.bmp,

.yuv

.bin. .yuv

./calibModel/all_calib images/
./calibModel/rk calib result/

//camera number (2-

//0-pinhole. l-omn.

//horizontal fov

//number of

chessboard corners in horizontal direction

boardHeight: 8

//number of

chessboard corners in vertical direction

squareSize: 30

chessboard (mm)

imageWidth: 1920
imageHeight: 1080
imageStride: 1920

imageFormat: 2

yuv

isSaveCornersImage: 0

save
useAcurateMode:

Stitch

0

PR E N S N S T B S 4

/ I IRAF T Ehn 2 i i 24
int saveCheckParams (std::string saveThreshPath, AVS STEREO CALIB CHECK S*
stereoCalibCheck)

{

//size of

//image width
//image height
//image stride
//0-gray. 1-rgb. 2-

//draw corners and

//Optimize by

std::ofstream fout (saveThreshPath) ;

if
{

(!fout)

std::cout << "Open save thresh path fail!" << std::endl;

return O;

else

fout <<

<< std::endl;

fout << "rightInternalRms:

"leftInternalRms:

1]

"

<< stereoCalibCheck->stRms.f32LeftInternalRms

<< stereoCalibCheck-

>stRms.f32RightInternalRms << std::endl;

fout <<
<< std::endl;

"externalRms: "

<< stereoCalibCheck->stRms.f32StereoExternalRms
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fout << "euler angles x: " << stereoCalibCheck-
>stPose.f32RotationAngle[0] << std::endl;

fout << "euler angles y: " << stereoCalibCheck-
>stPose.f32RotationAngle[1] << std::endl;

fout << "euler angles z: " << stereoCalibCheck-

>stPose.f32RotationAngle[2] << std::endl;

fout << "t x: " << stereoCalibCheck->stPose.f32Translation[0] <<
std::endl;

fout << "t y: " << stereoCalibCheck->stPose.f32Translation[l] <<
std: :endl;

fout << "t z: " << stereoCalibCheck->stPose.f32Translation[2] <<
std::endl;

//fout << "is calib succeed: " << is succ << std::endl;

}
fout.close () ;

return 1;

saveCheckParams [l T-{RA7 /™ bR & IR ZE KMARAE R, %S HOTHE bR g & 575 6 U A A 0 2 4.

bool readBinParams (std::string image path, char* output params, uinté64 t length)
{
std::ifstream fin;
/ /R raw
fin.open (image path, std::ios::binary);
if (!'fin) |
std::cerr << "open failed: " << image path << std::endl;
return false;
}
// readPREEEL (BT HiFMlength®F i Hlbuffer
fin.read((char*)output_params, length) ;
fin.close();

return true;

readBinParams & £ T YUV EHE .

/ /KR 5E 1 HUONE B S AF
int readCalibModelConfig(std::string readPath, std::vector<std::string>&
stringData, std::vector<int32 t>& int32Data)
{
std::string stringLine;
std::ifstream ifs (readPath, std::ifstream::in);
if (ifs.fail())
{
std::cout << "read calib model config fail!" << std::endl;
}
int32 t lineNum = 0;
int32 t valueData = 0;
while (getline(ifs, stringLine))
{
std::stringstream ss(stringLine);
std::string stringUnit;

std::getline(ss, stringUnit, ' ');



std::getline(ss, stringUnit, ' ');
if (lineNum < 3)
{
stringData.push back(stringUnit) ;

else

valueData = atoi(stringUnit.c str());
int32Data.push back(valueData) ;
}
lineNum++;
}
ifs.close();

return 0;

readCalibModelConfig % £ FH T 152 BB Y b 2 [ L B A5 U

/ /BB E Demo

int calibModelDemo (std::string configPath)

{
std::vector<std::string> stringData;
std::vector<int32 t> int32Data;
readCalibModelConfig (configPath, stringData, int32Data);
std::string input_calib image path = stringDatal[0]; //#Fr&BIUG{EREE
std::string output calib result path = stringData[l] +

"rk 2 camera result.xml";
std::string input_image format = stringDatal[2]; //inERGE% %4
//RBURAAE R
char avsCalibVersion[128];
rkAVS getCalibVersion(avsCalibVersion);
/1 ¥R S
AVS CALIB MODEL CONFIG S stInputParams;
/ /FABLEAR
stInputParams.stCameraParams.u32CameraFov = int32Datal[2];
stInputParams.stCameraParams.u32CameraNum = int32Datal[0];
switch (int32Datall])
{

case 0:

stInputParams.stCameraParams.eCameraType AVS CAMERA TYPE PINHOLE;
break;

case 1:

stInputParams.stCameraParams.eCameraType = AVS CAMERA TYPE OMN;
break;

case 2:
stInputParams.stCameraParams.eCameraType = AVS CAMERA TYPE FISHEYE;
break;

default:
std::cout << "RK AVS CALIB: CameraType error!" << std::endl;
return 1;

}

/ /AR AU

stInputParams.stBoardParams.u32BoardHeight = int32Datal4];

stInputParams.stBoardParams.u32BoardWidth = int32Datal[3];

stInputParams.stBoardParams.u32SquareSize = int32Datal[5];



/ /1 BB
stInputParams.pcImageNameFormat = input image format.c str();
switch (int32Data[9])
{
case 0:
stInputParams.stImageParams.eImageFormat = RK _AVS IMAGE FORMAT TYPE GRAY;
break;
case 1:
stInputParams.stImageParams.elImageFormat = RK_AVS IMAGE FORMAT TYPE RGB;
break;
case 2:
stInputParams.stImageParams.elmageFormat =
RK_AVS IMAGE FORMAT TYPE YUVNV12;
break;
default:
std::cout << "RK AVS CALIB: ImageFormate error!" << std::endl;
return 1;
}
stInputParams.stImageParams.u32ImageHeight = int32Datal7];
stInputParams.stImageParams.u32ImageWidth = int32Datal[6];
if (stInputParams.stImageParams.eImageFormat == RK AVS IMAGE FORMAT TYPE RGB)
stInputParams.stImageParams.u32ImageStride =
stInputParams.stImageParams.u32ImageWidth * 3;
else
stInputParams.stImageParams.u32ImageStride = int32Datal[8];
/ /BN AR
stInputParams.pcInputPath = input calib image path.c str();
stInputParams.pcOutputPath = output calib result path.c str();
/ / VIRETT K
stInputParams.u32IsSaveCornersImage = int32Datal[l10];
stInputParams.u32UseAccurateMode = int32Datal[ll];
/ /8RR €
AVS_STEREO_CALIB_CHECK S stStereoCheckParams;
rkAVS calibModel (&stInputParams, &stStereoCheckParams);
/ /IRAT = B 1 B4
std::string saveCheckPath = stringData[l] + "productCheckParams.txt";
saveCheckParams (saveCheckPath, &stStereoCheckParams);

return O;

calibModelDem P& FUARE R by x2 1 ) 580925 B 52 Alibr 72 B Demo



3.3 A AERBDemo

srcPath: ./cameraO_01_000.yuv
dstPath: ./camera0 01 000.jpg
boardWidth: 15

chessboard corners in horizontal direction
boardHeight: 8

chessboard corners in vertical direction
squareSize: 30

chessboard (mm)

imageWidth: 1920
imageHeight: 1080
imageStride: 1920

imageFormat: 2

yuv

PL B A R R U G B S K

// H8 R O B S
int readFindPointsConfig(std::string readPath,
stringData, std::vector<int32 t>& int32Data)
{
std::string stringLine;
std::ifstream ifs (readPath, std::ifstream:
if (ifs.fail())

{

//number of
//number of
//size of
//image width
//image height

//image stride

//0-gray. 1l-rgb. 2-

std::vector<std::string>é&

:in);

std::cout << "read calib product config fail!" << std::endl;

}
int32 t lineNum = 0;
int32_t valueData = 0;

while (getline(ifs, stringLine))

{
std::stringstream ss(stringLine);
std::string stringUnit;
std::getline(ss, stringUnit, ' '");
std::getline(ss, stringUnit, ' ');
if (lineNum < 2)
{

stringData.push back(stringUnit);

}
else

valueData =
int32Data.push back(valueData) ;
}

lineNum++;

}
ifs.close();

return 0;

readFindPointsConfig bR %t F T 132 HUA A $2 AR E B S0 A o

atoi (stringUnit.c str());
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/ /1 F$EE Demo

int findPointsDemo (std::string configPath)

{
std::vector<std::string> stringData;
std::vector<int32 t> int32Data;
readFindPointsConfig(configPath, stringData, int32Data);
//RIBURAAZ B
char avsCalibVersion[128];

rkAVS getCalibVersion (avsCalibVersion) ;

/1 WIEESE

AVS_CALIB_FIND POINTS_S stInputParams;

/ /BEERHURS

stInputParams.stBoardParams.u32BoardWidth = int32Datal[0];
stInputParams.stBoardParams.u32BoardHeight = int32Datal[l];
stInputParams.stBoardParams.u32SquareSize = int32Datal[2];

/ / EG B A R4

std::string srcImagePath = stringData[0];

std::string dstImagePath = stringDatal[l];

/ 1 BB HAE

uint8 t* pu8SrcImage;

cv::Mat imageMat;

int32 t dataSize;
stInputParams.stImageData.stImageParams.u32ImageWidth = int32Datal[3];
stInputParams.stImageData.stImageParams.u32ImageHeight = int32Datal[4];
stInputParams.stImageData.stImageParams.u32ImageStride = int32Datal[5];

switch (int32Datal[6])
{
case 0:
stInputParams.stImageData.stImageParams.elmageFormat =
RK_AVS IMAGE FORMAT TYPE GRAY;
imageMat = cv::imread (srcImagePath, 0);
pu8SrcImage = imageMat.ptr<uint8 t>(0);
break;
case 1:
stInputParams.stImageData.stImageParams.elmageFormat =
RK_AVS IMAGE FORMAT TYPE RGB;
imageMat = cv::imread (srcImagePath, 1);
pu8SrcImage = imageMat.ptr<uint8 t>(0);
break;
case 2:
stInputParams.stImageData.stImageParams.elmageFormat =
RK_AVS IMAGE FORMAT TYPE YUVNV12;
dataSize = stInputParams.stImageData.stImageParams.u32ImageStride *
stInputParams.stImageData.stImageParams.u32ImageHeight * 3 / 2;
imageMat = cv::Mat (stInputParams.stImageData.stImageParams.u32ImageHeight
* 3/ 2, stInputParams.stImageData.stImageParams.u32ImageStride, CV_8UC1);
pu8SrcImage = imageMat.ptr<uint8 t>(0);
readBinParams (srcImagePath, (char*)pu8SrcImage, dataSize);
break;
default:
std::cout << "RK AVS CALIB: ImageFormate error!" << std::endl;

return 1;



stInputParams.pcPointsImagePath = dstImagePath.c str();
/ /LR
stInputParams.stImageData.pu8ImageData = pu8SrcImage;

/ /BT R
#ifdef WIN32
clock t startTime, endTime, timeAll;

clock () ;

startTime

#else
struct timeval startTime, endTime;// Fo+ikih
time t timeAll, timeAll us;
gettimeofday (&startTime, NULL) ;

#endif

/***********************************************ﬁi‘f—’.‘;f&ﬁl
ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K K K K K K

float stVerifyRms;

int32 t status = rkAVS findPoints (&stInputParams) ;

if (status)

{

printf("rkAVS_calibFindPoints fail!'\n");

}
#ifdef WIN32

endTime = clock();

timeAll = endTime - startTime;

printf ("rkAVS calibFindPoints: %d ms\n", timeAll);
#telse

gettimeofday (&endTime, NULL) ;

timeAll us = 1000000 * (endTime.tv_sec - startTime.tv _sec) + (endTime.tv_usec
- startTime.tv usec);

printf ("rkAVS verifyProductStrreo: %d us\n", timeAll us);
#endif

return 0;
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stInputParams.stBoardParams.u32BoardWidth = 15;
stInputParams.stBoardParams.u32BoardHeight = 8;

stInputParams.stBoardParams.u32SquareSize = 30;
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