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Abstract: use digital image processing technology to locate the position of the image of the printing package 
captured by CCD (Charge Coupled Device) camera and make partition of image; make RGB convert to Lab 
through Difference algorithm of three-dimensional Lookup table; use VC++ programming to calculate the 
quantity of ink for each ink zone. 
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With the improvement of people's material civiliza-
tion, spiritual civilization is rapidly improved. For the 
print quality, people do not just need the information 
but ales need beauty. The company makes the package 
of product be Good-looking in order to be content with 
customer. Thus the printing industry must improve the 
quality of the printing products. This can enhance their 
market competitiveness.   

Because the traditional printing quality detection 
system can not meet the requirement of products, we 
should develop the online detection system. This paper 
uses digital image processing technology to analyze the 
products, and control ink supply. 

1. The principle of online detection system 

The basic principles of the detection system of 
printed materials is that a defect-free standard print im-
age can be captured by CCD (Charge Coupled Device) 
cameras, and then the detected image is captured on line, 
compare the standard image to the detected image, find 
the differences and adjust the press. Figure 1 is Process 
flow chart. [1-2] 

 

 
Figure 1.Flow chart. 

2. Image Acquisition System 

Image acquisition system is composed with CCD, lens, 
light source, video capture card and computer. The im-
age scanned by CCD camera is stored in RGB. By digi-

tal image processing, firstly locate position of image, 
and then make partition of image according to the press 
requirements. This can make the standard image corre-
spond to the detected image   
2.1. Position Locating of Image 

Position Locating is the registration of the standard 
image and detected image, and adjust the produced dif-
ferences, make the relative position consistency, thus 
facilitate other operations of the subsequent tests. In 
general, the position differences between the standard 
image and tested image are the horizontal or vertical 
deviation and the deviation of two rotating 
2.1.1. The horizontal and vertical deviation [3-4] 

Horizontal or vertical deviation can be resolved by the 
image translation. Image translation is to move all the 
points of image in accordance with the specified value. 

Choose a point(x0, y0) of the original image, the value 
of horizontal motion is tx, the value of vertical motion is 
ty, then the translation point (x0, y0) will become(x1, y1). 

 

 
Figure 2.Translation of point in the image 

According to figure 2, the translation formula is: 
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(x0, y0) -point coordinates before the translation; 
(x1, y1) -point coordinates after the translation; 
tx -the value of horizontal motion;  
ty -the value of vertical motion; 
The translation formula can be shown by the matrix: 
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2.1.2. The rotation deviation [5-6] 

The rotation deviation can be resolved by rotating the 
image according to the rotation angle of the image. 

Figure 3 show that (α-θ) is the rotation angle from(x0, 
y0) to (x1, y1)  

 
Figure 3.Rotation of point in the image 

 
The rotation formula is 
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(x0, y0)-point coordinates before the translation;  
(x1, y1)-point coordinates after the translation;  
α--the rotation anger of(x0, y0); 
(α-θ) -the rotation anger of(x1, y1); 
2.2. Partition of Image 

The printing press controls the ink supply by ink 
zone. Different printing presses have different zone. In 
general, the size of ink zone is 32.5cm. In order to adjust 
ink of the print, we should do partition of captured im-
age.  

Assuming ink zone size of the press is W, resolution 
of captured image is r, the number of pixels of ink zone 
in the width is S. r is related to CCD resolution. Then S 
can be calculated according to the formula:   

                                                (5) 
In the detection system, use VC++ Programming 

and digital image processing to realize the function.  

         
Figure 4.Image parameter 

3. Image Processing System 

The image captured by CCD is stored in RGB, but the 
three values have certain relevance. If directly used this 
values, the results are not what we get. Thus, we should 
make RGB space to convert Lab space that is not rele-
vance to the equipment. This paper chooses a new color 
space conversion technology. 
3.1. Difference algorithm of three-dimensional 

Lookup table (3D-LUT) [7-8] 
Difference algorithm of three-dimensional lookup 

table is a relatively new color space conversion technol-
ogy. The entire color space is cut up grids, the standard 
color space data corresponded to each grid are recorded 
in a reference table. By looking for the corresponding 
and calculation, achieve the coordinate transformation of 
color space. RGB space is first uniformly divided into N 
× N × N small cubes, and then measured the Lab of all 
the nodes, produced the lookup table from RGB to Lab, 
RGB of non-nodes is calculated with the interpolation 
method of values around nodes. This paper chooses the 
cubic interpolation, because of the smaller deviation. 

 

               
Figure 5.Theorem of 3D-LUT 

 
Figure 4 is the schematic diagram of cubic interpola-

tion. It is a three dimensional table that the L axis, a axis 
and b axis are uniformly divided into eight deciles. The 
memory of the grid is the output exact value. L a b is 
expressed by the point Q in three dimensional coordinate. 
Assumed the peak of a unit cube are from P0 to P7.  The 
output value is set to OP0, OP1,‥ OP7. The unit cube is 
divided by the perpendicular plane of Q and Lab axis. 
Then, we get eight cubes.  The peaks is expressed Hi, 
and the volume is expressed VI. That, Qout is calculated 
by the formula:  
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3.2. The ink calculation  

This paper uses coated and uncoated paper, uncoated 
paper, Toyo Ink, as well as printability device, X-Rite 
418 densitometer, spectrophotometer, scanner and so on. 
Analysis the relation of ink film thickness and Lab On 
the same paper, find the monochrome pixel. This can 
make RGB of captured image transform to CMYK of 
the press.  

Establish the databases that Lab of different ink 
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thickness is put into. Figure 6 is the tables in the data-
bases. 

 

   
Figure 6.databases 

 
If the difference from the values of the ink zone mono-

chrome pixel to database is smaller the threshold that we 
has use in experiments, the density of the database is ink 
supply of zone. 
The code is that calculate the ink supply: 

_variant_t vL,va,vb,vsekuaidensity; 
while(!m_pRecordset->adoEOF) 
{ 
vL=m_pRecordset->GetCollect("L"); 
tL=vL.dblVal; 
va=m_pRecordset->GetCollect("a"); 
 ta=va.dblVal; 
vb=m_pRecordset->GetCollect("b"); 
 tb=vb.dblVal;  
 if(fl1>0)  
{ 
tCL[k]=CL/fl1; 
tCa[k]=Ca/fl1; 
tCb[k]=Cb/fl1; 
if(fabs(tCL[k]-tL)<3||abs(tCa[k]-ta)<3||abs(tCb[k]-

tb)<3)//||abs(tCa[k]-ta)<1||abs(tCb[k]-tb)<1 
{ 
    vsekuaidensity=m_pRecordset-
>GetCollect("sekuaidensity");       

 DC=vsekuaidensity.dblVal;  

} 
Figure 7 is an example: 
 

    
Figure 7.Translation of point in the image 

 
4. Conclusion 
 
The detection system use digital image processing tech-
nology to control the ink supply. It has basically com-
pleted, but has some faults. That should request we con-
stantly improve. I think that with the continuous devel-
opment of image processing technology, the role in the 
detection system will become more and more important. 
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