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Camera Calibration Algorithm Based on OpenCV and
Improved Zhang Zhengyou Algorithm

LI Li
(College of Computer Science, Xi'an Polytechnic University, Xi’an,Shanxi 710043 , China)

Abstract ; For the camera in the visual system, due to the reason of lens, collected images may have certain distortion,
thus affecting image processing precision. When the angle between the lens and image plane is too small, or image
calibration time is less, general calibration algorithm always have the problem of inaccurate calibration, poor effect.
Therefore, improved Open Source Computer Vision Liabrary ( OpenCV) coupling Zhang Zhengyou calibration algorithm
of camera positioning mechanism was proposed. Firstly, the cause of distortion was analyzed, the ordinary Zhang
Zhengyou algorithm was improved, and through OpenCV, the intrinsic parameters of camera, distortion, offset vector
and rotation vector were calculated; finally, with improved Zhang Zhengyou algorithm and OpenCV function
programming, the camera calibration mechanism was realized. The experimental results show that compared with
unmodified Zhang Zhengyou calibration algorithm, for the problem of small angle between the lens and the image plane,
and less times of image calibration, the proposed calibration mechanism has better effect and good application value in
the practical engineering.
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Figure 1  Calibration algorithm framework
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CameraCalibrator; : addChessboardPoints ( const std::
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vector < std ; ;string > & filelist, cv::Size & boardSize) &imageSize )
% %
std; ;vector < cv; ; Point2f > imageCorners;; mustInitUndistort = true;
std ; ; vector < cv; : Point3f > objectCorners; std: :vector < cv::Mat > rvecs, tvecs;
for (int i =0; i < boardSize. height; i + +) return
{ calibrateCamera  ( objectPoints, imagePoints ,
for (int j =0; j <boardSize. width; j+ +) imageSize, cameraMatrix, distCoeffs, rvecs, tvecs,
{ flag) ;

objectCorners. push _ back ( c¢v:: Point3f (1, j,
0.0f));
%
}
cv: : Mat image; // to contain chesshoard image
int successes = 0;
for (int i =0; i <filelist. size( ); i+ +)
%
image = cv;:imread(filelist[i],0) ;
bool found = cv:: findChesshoardCorners ( image,
boardSize,, imageCorners) ;
cv: : cornerSubPix ( image , imageCorners, cv; ;: Size (5,5) ,
cv::Size(-1,-1),
cv: : TermCriteria ( cv: : TermCriteria; : MAX _ITER
+ cv; : TermCriteria; : EPS, 30,0.1) ) ;
if (imageCorners. size( ) = = boardSize. area( ) )
%
addPoints ( imageCorners, objectCorners) ;
successes + + ;
%
cv:: drawChessboardCorners ( image, boardSize,
imageCorners, found) ;
cv: :imshow (" Corners on Chesshoard" , image) ;
cv: s waitKey (100) ;
%
return successes ;
%
void CameraCalibrator; : addPoints ( const std: : vector <
cv; : Point2f > & imageCorners, const std; ; vector < cv :
Point3f > & objectCorners )
%
imagePoints. push_back (imageCorners) ;
objectPoints. push_back ( objectCorners) ;

f
double

CameraCalibrator:; calibrate ( cv:: Size

}

cv:: Mat CameraCalibrator; : remap ( const cv:; Mat
&image )
?
cv: :Mat undistorted ;
cv: ;remap ( image, undistorted, mapl, map2,
cv::INTER_LINEAR) ; // interpolation type
return undistorted ;
}
voidCameraCalibrator: ; (' bool
radial8 CoeffEnabled, bool tangentialParamEnabled) |
flag = 0;
if (| tangentialParamEnabled)
flag + = CV_CALIB_ZERO_TANGENT_DIST;
if (radial8CoeffEnabled)
flag + = CV_CALIB_RATIONAL_MODEL;
}
delete[ ] pBuffer,
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Figure 2 Pending for calibration
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Figure 3  Pending for calibration
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Figure 4  Calibration with new algorithm
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Figure 5 Calibration with new algorithm
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Figure 6 Calibration with traditional algorithm
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