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Influence Analysis of Key Equipments for Camera Calibration Accuracy 

ZHENG Dongmei,  SONG Wenai 
(Software School, North University of China, Taiyuan Shanxi 030051, China) 

Abstract: This article introduces a group of experiments of grouping contrast calibration that intends 
to show how camera and calibration board, the two key equipments of camera calibration, impact the 
accuracy of camera calibration. In these experiments, first, we made three plane calibration boards, 
which were sized A2, A3, A4, respectively. Second, we chose four different types of digital camera 
and collected 240 pieces of checkerboard calibration plate images by using it. Last, according to the 
principal (or theory) of camera pinhole model, we conducted the camera calibration experiments by 
using the MATLAB camera calibration tool. The results of these experiments show that the camera 
calibration accuracy is very different while using different sizes of calibration board. From the results, 
we can see that the A3 calibration board is the best method for calibrating CCD camera which has the 
smallest resolution since the error of the average values were less than 0.1 pixel. The results of these 
experiments have important value for choosing camera and calibration board in computer vision 
research. 

Keywords: computer vision; camera calibration; camera pinhole model; MATLAB camera calibration 
toolbox 
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2.1   
(1) MATLAB

(camera calibration toolbox) 9×7
A2 A3 A4 3

A2 A3 A4

58 mm×58 mm 40 mm×40 mm       
28 mm×28 mm 3 2  
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(2) 4

Nikon D610 Canon 
IXUS870IS Canon IXUS1000HS

Mate7 1  
 

1  4  

  (mm) ( ) (mm)  (pixel) 

Nikon D610 CMOS 35.9×24.0 2 426 28–300 F3.5–F38 6016×4016 

Canon IXUS1000HS CMOS 1/2.3" 1 000 6.3–63 F3.4–F5.6 3648×2048 

Canon IXUS870IS CCD 1/2.3" 1 000 5.0–20.0 F2.8–F5.8 1600×1200 

Mate7 CMOS 1/3.06" 1 300 28 F2.0 2336×4160 
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2.3   
MATLAB

(camera calibration toolbox) 240
12 20

20 12
12 A2 A3

A4 3
5  

20
toolbox_calib Image1~ 
Image20  

1. MATLAB

calib_gui.m
3  

 

 

3   

 
“standard” 20

( 4)  
 

 

4   
 

2. 
“Image names”
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(2) 2) 44
Nikon D610k

IXUS870ISUS87
Mate7Mat
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(mm)mm) (( ) (mm) (mm

×24.0 2 426 28–300 426 28–300 

/2.3" 1 000 6.3–63 1 000 6.3–63 

1/2.3" 1 000 5.0–20.0 1 000 

1/3.06" 1 300 28 1/3.06" 1 300 
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4. “Calibration”
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Nikon D610 Canon IXUS1000HS Canon IXUS870IS Mate7 

A2(58 mm×58 mm) 1.945 4, 1.306 20 0.437 54, 1.440 73 0.279 58, 0.516 86 2.040 32, 1.298 38 

A3(40 mm×40 mm) 0.333 6, 0.345 27 0.243 11, 0.222 54 0.095 98, 0.099 87 0.963 12, 0.903 46 

A4(28 mm×28 mm) 0.349 5, 0.437 54 0.301 21, 0.330 86 0.124 04, 0.105 28 1.768 80, 1.161 10 

 
2.4   

12 2  
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Nikon D610 Canon IXUS1000HS Canon IXUS870IS Mate7 

A2(58 mm×58 mm) 5.83, 3.78 1.80, 6.47 2.91, 5.18 2.12, 1.44 

A3(40 mm×40 mm) 1.00, 1.00 1.00, 1.00 1.00, 1.00 1.00, 1.00 

A4(28 mm×28 mm) 1.05, 1.27 1.24, 1.49 1.29, 1.05 1.84, 1.29 
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Nikon D610 Canon IXUS1000HS Canon IXUS870IS Mate7 

A2(58 mm×58 mm) 6.96, 2.53 1.56, 2.79 1, 1 7.30, 2.51 

A3(40 mm×40 mm) 3.48, 3.46 2.53, 2.23 1, 1 10.03, 9.05 

A4(28 mm×28 mm) 2.82, 4.16 2.43, 3.14 1, 1 14.26, 11.03 
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