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Abstract: The paper presents the design parameter analysis of simulink module and system generator module for a real time image 
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1. Introduction 

Image can be defined in several ways. One way of defining a 
image can be a two dimensional function f(x,y).We can 
define X and Y as spatial coordinates and the function can 
also be pair of (x,y) called to be grey level of a image. 
Splitting of the image is done through manual splitting by 
rows and column wise. Splitting of  image is done in to four 
equal parts. The proposed block diagram for image splitting 
is shown in Fig.1. 

Designing the system development tool for any design is by 
considering the starting point. We need to follow the 
disciplined methodology for designed process in order to 
guarantee the development of such system. designing a 
system in such a way that it must help us to handle complex 
design in very efficient manner, time design should be 
minimize, it must eliminate many error and also the reduced 
man power finally it should the optimal design solution. We 
consider system generator is one of the presently cutting edge 
technology where to implement the DSP application into 
FPGA platform would be beneficial. 

  

Figure 1: Proposed Image splitting Diagram 

The paper is organized as follows. Proposed Block Diagram 
Of Image/Video Splitting is presented in section 2. Section 3 
presents the Simulink Design for real time video Image 

Splitting. Section 4 gives the design of system generator 
result for real time Image/video Splitting. Simulink and 
System generator results are presented in Section 5. Section 6 
presents the Conclusion and future work. 

2. Proposed Block Diagram of Image / Video 
Splitting 

The design task for the image splitting is carried out using the 
various simulink parameters. By using image processing 
blockset in matlab simulink R2007b version parameter has 
been designed. 

A. Block Set Resize 
One of the simulink parameter namely block resize enlarges 
or shrinks the image by resizing the image in one dimension. 
Later it resizes image in other dimension. 

Here we need to specify the data type of the input signal. If 
the data type is floating point the output must contain the 
same data type. We can also select the output size as a 
percentage of the input size. The aspect ratio of output 
column and the aspect ratio of output row depend on input 
parameter. In dialog box the appearance of resize factor in 
percentage parameter occurs.

B. Block Set Color Space Conversion:  

The below mentioned equation used to convert the RGB to 
YCbCr and YCbCr to RGB conversion. 
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The A and B values can be decided by the user choice for the 
conversion process and for some of the standard scanning 
parameters. The input RGB formats converts to YCbCr 
format by the color space conversion. YCbCr mean to state 
the intensity in lumia blue component (Cb) and intensity in 
chroma red component (Cr). The main purpose of  converting 
color image to grey level image is the processing time can be 
increased in case of grey level images . But finally we need 
to convert the grey level image back to RGB image by using 
the resize block set. 

The other parameter of simulink includes matrix 
concatenation. This block also operates in vector or the 
multidimensional array concatenate mode. Sub Matrix 
selection , UDP send, UDP receive, Video to display are 
some of the simulink parameter which helps in building the 
simulink design. Once the suitable paramaters are designed 
for designing the simulink model it has to be integrated in 
such a way that the output should be in the 256 X 256. The 
purpose of designing the simulink model is to verify the 
design before implementing it on the hardware. After the 
splitting is done it has to be enlarged by using the various 
interpolation techniques. Here we are going to use the 
bilinear interpolation techniques. After the interpolation 
image is going to displayed on the big screen. The 
interpolation techniques is going to explain using the system 
generator model.  
 

3. Design of Simulink Model for Real Time 
Video Image Splitting 

Splitting the image in to four equal parts by using the 
simulink model is shown in the fig 2. By using the simulink 
parameter briefed above the final integrated design for 

image splitting model has been developed. The input image 
size is of 256 X 256. The output image is going to original 
format by the YCbCr format and the each four splitted 
image size is of 256 X 256. 

Figure 2: Design of Simulink Model for video/image 
splitting 

4. System Generator Design for Real Time 
Video Image Splitting 

1. Image Splitting 
Image splitting block receive the serial data through gateway 
In. Single port RAM is used to store the image data by using 
counter. In single port RAM stored 65536 image data. Then 
65536 image data split into equal half image data by using 
delay and counter. Two equal 32767 image data stored in two 
separate single port RAM. Each 32767 image data split into 
16383 image data by using clock and store in four single port 
RAM. Then each output is connecting to interpolation data 
block and interpolation block. This procedure is used for 
other two color components. The system model for image 
splitting shown in Fig.3. 

Figure 3: Design of System Image Splitting 
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2. Interpolation Data 
The system model for interpolation data shown in Fig.4.
Splitted output is connected to interpolation data block input. 
Here two delay blocks are used and clock is used to select 
image data. In positive edge select, first delay and in negative 
edge, select next delay [7]. Then both delay block output is 
connect to addition block. Shift block divides the output of 
addition output. The same procedure is used for all 
interpolation data block.   

3. Interpolation 
The system model for interpolation is shown in Fig.5. This 
interpolation subsystem, receives data from splitting part and 
interpolation data. Image data is connected to FIFO and 
FIFO1. By using clock signal resize the image into original 
size by horizontally and by using FIFO2 and FIFO3 resize 
vertically and mux is used to combine the output and produce 
the interpolated image [10]. Same procedure is used for all 
other splitted image. 

Figure 4: Design of System Interpolation Data: (x+y)/2 

Figure 5: System Design of Interpolation 

5. Simulink and System Generator Model 
Results 

The image provided as input is in the form of RGB format. 
The input image size is 256 x 256 shown in below fig 6. The 
Final resulted image in RGB format and having size 512 x 
512 shown in below fig 7 for Both simulink and system 
generator Models.

Figure 6: Input Image(256 x 256) 
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For achieving these results, first step was to split the image 
then performing bilinear interpolation and then merging of 
the original part of the image with the interpolation part. 
Finally the generated matrix was verified for the output 
image which is of very good quality in terms of resolution 
and appearance.       

Figure 7: output image (Both simulink and system 
generator 

6. Conclusion and Future Work 

The paper presents Video or image splitting and enlargement. 
The design was implemented using simulink and system 
generator blocks. In this paper the splitted and enlarged 
image output is same for both the model but the time taken 
by the system generator model is faster than the simulink 
model. In order to implement in system generator, image 
matrix is converted into single dimensional data. These single 
dimensional data are stored in memory. Then stored data was 
split from counter and splitted data stored in memory. Then 
interpolation using shift register and FIFO. These 
interpolated single dimensional data converted into image 
matrix. Then finally splitted image shown in screen. In future 
the design image splitting can be implemented on fpga in
which output result can be faster than the system generator 
module. The proposed design can also be splitted in to eight 
equal parts with same resolution for the future work. 

References 

[1] By Matthew Own , Dr Wagdy.H. mhmoud, “Design 
methodology for implementing DSP with xilinx system 
generator for Matlab”, processdings of 35th south 
eastern symposium, Vol 15, page 2226-2238, 2006. 

[2] S.L. Pinjare, Dr. Cyril Prassana Raj P, , and 
Swamy.T.N, “Implementation of FPGA efficient 
algorithm of image splitting for video streaming data”, 
A report submitted in conformity with the requirements 
for the degree of Master of Technology, Dept of 
Electronics and Communication, 2011.

[3] By Alain Merigot, “Revisiting image splitting”, Proc of 
12th international conference on image analysis and 
processing, page 314-319, 2003

[4] Richard E. Woods and Rafael C. Gonzalez, “Digital 
Image Processing”, Pearson Prentice Hall, 3 Edition, 
2008.

[5] Digital Image Interpolation http:// www.engr.mun.ca /  
Image Zooming.pdf . 

[6] Gregory H. Rose, Raleigh F.Johmon and Don G. 
Brunder, “Algorithm on Interpolation for 3D 
Reconstruction of magnetic resonance images”, Proc of 
12th Southern  Biomedical Engineering Conference, 
page 43-45, 1993. 

[7] S. Kim, and Y. Cha “ The Error-Amended Sharp Edge 
(EASE) Scheme for Image Zooming,” IEEE Trans. 
Image Process., vol. 16, no. 6, pp. 1496-1505, Jun. 
2007.

[8] F.Stanco, and S.Battiato, G.Gallo “An Algoritm on 
locally-adaptive zooming for digital images,” Image and 
Vision Computing, vol. 20, no. 11, pp. 805-812, 
September 2002. 

[9] Digital Image Processing by R. Gonzales and R. Woods 
2nd ed. Upper Saddle River, NJ: Prentice-Hall, 2002. 

[10] “On the comparison of interpolation methods,” by E. 
Maeland IEEE Trans. Med. Imag. vol. 7, no. 3, pp. 213–
217, 1988. 

[11] “Comparison of interpolating methods for image 
resampling,”  by J.A Parker, R.V Kenyon, D.E Troxel, 
IEEE Trans. Med. Imag. MI-2, (1) (1983) 31–39.

[12] Cubic convolution interpolation for digital image 
processing,” by R. Keys, “ IEEE Trans. Acoust.,
Speech, Signal Processing ASSP, pp. 508-517, 1978. 

[13] “Interpolation revisited,” by M. Unser and P. Thévenaz, 
T. Blu,  IEEE Trans. Med. Imag., vol. 19, pp. 739–758, 
July 2000. 

[14] “Linear interpolation revitalized,” by T. Blu, P. 
Thevenaz, and M. Unser,  IEEE Trans. Image 
Processing, vol. 13, no. 5, pp. 710–719, May 2004. 

[15] “Cubic splines for image interpolation and digital 
filtering,” by H. Hou, H. Hou and H. Andrews,  IEEE
Trans. Acoust., Speech, Signal Processing ASSP-26 (6), 
pp. 508–517, 1978. 

[16] “Edge-forming methods for image zooming,” by Y. Cha 
and S. Kim J.Math. Imag. Vis., vol. 25, no. 3, pp. 353–
364, 2006. 

[17] “Survey: interpolation methods in medical image 
processing,” by T. Lehmann, C. Gionner and K. Spitzer, 
IEEE Trans. on Medical Imag., vol. 18, no.11, 1999. 

[18] “An image zooming technique based on vector 
quantization approximation,” Image and Vision 
Compute. Vol. 23, pp. 1214–1225, by C. Changa, Y. 
Chouc, Y. Yub and K. Shih inJuly 2005. 

[19] “Image interpolation using adaptive fast B-spline 
filtering,” Proceedings of International Conference on 
Acoustics, Speech, and Signal Processing,by S. Lee and 
J. Paik, pp. 177–179, 1993. 

[20] “New edge-directed interpolation,” IEEE Trans. Image 
Process., vol. 10, no. 10, pp. 1521–1527, by X. Li and 
M. Orchard,  in Oct. 2001. 

[21] “Design of Simulink module for real time video/image 
Splitting ” by Naveen B , Dr. K.R. Nataraj , DR. K.R. 
Rekha Intenational journal of Comptational Engineering 
Research (ijceronline.com) Vol. 3 Issue. PP. 125 – 131, 
Jan 2013. 

[22] “Design of system generator module for real time 
video/image splitting” by Naveen B , Dr. K.R. Nataraj , 
DR. K.R. Rekha,  IEEE International Conference on 
Communication and Signal Processing. PP . 869 – 873, 
Apr 2013. 

Paper ID: NOV162312 1702




