
  

                           ISSN(Online): 2320-9801 
           ISSN (Print) :  2320-9798     
                                                                                                                            

International Journal of Innovative Research in Computer 
and Communication Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 5, May 2016 

Copyright to IJIRCCE                                                               DOI: 10.15680/IJIRCCE.2016. 0405312                                    10168 

 

Double Line Image Rotation for Improving 
Image Quality 

 
Chandele Manjitsing Nageshsing.1, Prof. Phatak Amol .A.2 

Department of Computer Science and Engineering, Sinhgad College of Engineering, Kegaon, Solapur, India 

Head of Department, Department of Computer Science and Engineering, Sinhgad College of Engineering, Kegaon, Solapur, 

India 

 
ABSTRACT: This system proposes a quick calculation for pivoting images while saving their quality. The new 
approach turns images taking into account vertical or even lines in the first image and their pivoted condition in the 
objective image. The proposed technique is a one pass strategy that decides a based-line condition in the objective 
image and concentrates every single relating pixel on the benchmark. Gliding guide augmentations are performed 
toward ascertain the benchmark in the objective image, and other line directions are figured utilizing whole number 
expansion or subtraction and coherent avocations from the gauge pixel arranges in the objective image. To maintain a 
strategic distance from a heterogeneous separation between turned pixels in the objective image, every line pivots to 
two neighboring lines. The proposed technique yields great execution regarding rate and quality as indicated by the 
consequences of an examination of the calculation rate and precision. 
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I. INTRODUCTION 
 

Picture/Image Rotation is seen as a noteworthy portion of various PC vision applications and machine vision 
structures; along these lines, its pace and exactness are basic a great part of the time. Significantly correct picture turn is 
key for certain picture taking care of assignments, for instance, highlight extraction and organizing. Besides, in various 
applications, especially consistent systems, a quick of turn is indispensable.  
 
Thus, it is indispensable and significant to describe a strategy that gives both high precision and fast execution. picture 

turn can be portrayed as the improvement of a picture around a settled point. A high precision of picture turn is, a 
significant part of the time, foremost to get up to speed taking care of, for instance, selection based segment extraction 
and highlight planning; a quick of unrest is moreover basic in various applications. Picture turn is described as 
inflexible development of a picture with a settled point. 
 

T (r, θ) →R (r, θ + α)   {1} 
 

(Xr, Yr) = [(Cos α – Sin α), (Sin α – Cos α)].(Xt,Yt)   {2} 
 

Deciding the pivoted point specifically utilizing a solitary capacity, for example, (2) is a one-pass procedure, 
though computing the turned point utilizing different capacities, for example, (3), (4), and (5) is a multi-pass system. 
Contrasted and multi-pass strategies, one-pass techniques are straightforward and typically more exact. Be that as it 
may, albeit one-pass strategies are precise, they are still wasteful on the grounds that various abnormal state estimations 
and calculations are required. As displayed in (2), four drifting point increases and two gliding guide augmentations are 
required toward compute each turned pixel.  

For a picture of numerous pixels, the one-pass strategy can really take longer than multi-pass strategies. In the 
wake of playing out the essential operation for discovering every single turned pixel utilizing (2), an addition or 
Resampling capacity must be utilized to dole out qualities to the pivoted pixels and to decide the best fit for the turned 
worth from (2). The picture pixels utilize the network facilitates, which are whole numbers; in this manner, skimming 
point values in (2) ought to be appointed to the matrix arranges utilizing insertion. Numerous interjection strategies 
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have been connected to decide the directions of the turned pixels, including bi-cubic, bilinear, midpoint, convolution 
based, and closest neighbor addition.  

 
The fundamental change network (2) can be disintegrated into a few sub changes, in this manner bringing 

about the advancement of multi-pass techniques for picture revolution. To get a fast revolution, the sub-changes ought 
to be changed to skewing changes, which follow up on every direction independently and can in this way be 
immediately executed as line by-line or segment by-section parallel movements.  
 

Two-pass and three-pass techniques, which depend on various determinations of the essential turn change, 
have been produced. Since flips are anything but difficult to execute outwardly, the procedure of turn is diminished to 
two back to back flips. A turn by 2(β−α) has been proficient, as appeared in (3).  
 

θ0 = θ0 + 2 (α − θ0) = −θ0 + 2α, 
θ1 = θ1 + 2 (β − θ1) = θ0 + 2 (β − α) {3} 

 
The underlying two-pass strategy in Cartesian directions is displayed in 

 
(Xr, Yr) = (Cos α 0 || Sin α 1)*(1 - tan α || 0 1 / Cos α)*(Xt, Yt) {4} 

 
Clearly, there is a genuine mistake in this disintegration. Specialists have found that not the majority of the 

high-recurrence substance of the first picture can be safeguarded by the moderate picture that is yielded by the primary 
sub transformation. A pivot by α causes a size minimization of Cos α in width and sin α long. For a turn point of π4, the 
pivoted picture will be √2/2 times littler than the first picture 

 

 
 

(a) 

 
(b) 

 
(c) 
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(d) 

 
Fig.1. (a) (a) Original image. (b) x-shear by (1 | 0 −tan(α/2).(0 1) (c) y-shear by (1 0 || sin α 1) (d) x-shear by (1 

−tan(α/2).(0 1). 
 

II. RELATED WORK 
  

A fast one-pass calculation for picture pivot was proposed by Xuede et al. The calculation considers that a m × 
n picture T comprises of m line pictures. Along these lines, the pivot of a picture is basically the turn of the majority of 
the line pictures. The recognized midpoint strategy for line era and interjection is used to precisely and quickly play out 
the revolution of every line picture. The calculation pivots m pictures rather than one picture and consolidations them to 
accomplish the last turned result. The strategy utilizes a midpoint calculation as an interjection procedure to decide the 
best fit for the pixels in the turned picture. In their proposed strategy, the information pictures must be pre-turned by an 
uncommon edge (i.e., 90°, 180°, or 270°) to confine the total edges of revolution to 45°  

 
Be that as it may, the technique produces unassigned pixels in the pivoted picture in the wake of combining 

the greater part of the turned lines and thusly requires post-handling to fill the gaps. Xuede et al. recommended a 
procedure for general turn by proposing just a base pixel pivoted by a solitary count. The pivoted x and y organizes for 
the neighboring pixels are acquired by including cos α and sin α to the x and y facilitates, individually. Subsequently, a 
picture is turned more quickly than it is with the fundamental one-pass strategies in (2) in light of the fact that the 
strategy does not require extra treatment other than two augmentations of decimal divisions and adjusting operations. 
Nonetheless, take note of that vast direction blunders might be gathered through constant increases.  

 
In a vast direction framework, a resampling capacity is generally important to allocate qualities to unallocated 

pixels and to decide the best fit for pivoted values when they are buoys. Pixels in pictures utilize the matrix organizes, 
and the lattice directions are whole numbers. In this manner, the skimming point numbers from the essential pivot 
change (2) ought to be relegated to lattice facilitates utilizing resampling capacities and interjection strategies. 
Generally, turned pixels can't be effectively alloted utilizing just two increases of decimal divisions and adjusting 
operations in substantial direction frameworks due to pixel overwriting or unallocated pixels in the pivoted picture. 
Numerous addition techniques and re-sampling capacities have been utilized to decide the best possible directions of 
turned pixels and to appoint the best esteem to unallocated pixels; illustrations incorporate bicubic, bilinear, midpoint, 
convolution-based, and closest neighbor introduction.  

 
Different enhancements, for example, those exhibited, on the figuring productivity of turn techniques have 

been made. Such proposed techniques generally enhance the addition strategies to locate the best fit for the turned 
pixels. Yu et al. proposed another calculation for interjection that can pivot a picture by specifically moving pixels as 
per the skewed edge and at the same time abstain from drifting point calculations. Reliable resampling hypothesis is 
utilized for interjection as a part of three-shearing pivot and resizing to enhance the nature of the turned/resized picture.  

 
One-pass techniques are straightforward strategies, and they give low-speed pivot, essentially in light of the 

fact that they require four skimming point increases and two gliding point augmentations for every pixel. This 
prerequisite is viewed as an imperfection of the one-pass strategy and thus has gotten to be one of the inspirations for 
creating multi-pass strategies. Regardless of quickening the turn, the exactness of multi-pass strategies is low as a result 
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of the presentation of recurrence associating amid the revolution and in light of the fact that additional preparing is 
important to diminish or stay away from extra associating. Besides, multi-pass strategies require more provisional 
memory for the turn. A few upgrades of three-shear techniques have been made to decrease the extent of the memory 
and cushion for pivot. Multi-pass strategies have been generally researched. Such techniques have likewise been 
stretched out to 3D turns of picture volumes.  

 
A few strategies for decreasing the memory utilization through district or cluster revolution as opposed to 

point pivot have been proposed. In any case, most studies have been confined to exceptional instances of pivot or 
extraordinary undertakings or have utilized parallel handling to get high speeds. Kermisch has effectively protected a 
strategy for pivoting advanced pictures that minimizes the essential number of circle gets to. This strategy is functional 
in cases for which the picture is substantial yet the accessible PC memory is restricted. Along these lines, Paeth 
proposed a raster pivot utilizing shearing lines. Chien and Baek proposed a quick dark run turn calculation for parallel 
pictures. They could quicken the revolution by more than twice contrasted and other turn strategies and effectively used 
the line breakdown technique to encourage the end of openings that exist in the pivoted plane. After the revolution in 
the pivoted picture, there are sure pixels that have no qualities allotted to them. For the most part, these pixels are called 
openings or unallocated pixels in the pivoted picture. To wipe out openings, post-handling is important. Scratching 
picture pixels, resampling, or insertion utilizing techniques, for example, closest neighbor, bilinear, cubic, or bicubic 
addition amid the pivot are utilized to expel the gaps. The calculation proposed by Chien and Baek works by removing 
dark lines from a paired picture. The calculation pivots the beginning and completion focuses and afterward draws a 
line between the two turned focuses.  

 
Neighborhood interjection is an uncertain stride and pulverizes the worldwide data of the picture. At the point 

when performing shears, introductions to new lattice focuses must be executed as a discrete picture is characterized on 
a framework. The insertion utilized as a part of resizing keeps away from misfortunes of data about the picture; in any 
case, this procedure influences the picture quality. Notwithstanding these downsides, two-and three-dimensional picture 
pivot utilizing the quick Fourier change and three shears yields precise results. The fundamental idea of the Fourier 
strategy for turn is that three-shear procedures are connected to the first picture, and every shear procedure is actualized 
utilizing the FFT. Park et al. shown that Hermite capacities give a superior representation and are reasonable for 
revolution contrasted and FFT procedures, and the creators expounded on how these capacities can be used for picture 
representation.  

 
Different works identified with the Radon and Trace changes have utilized projections and a polar direction 

framework for picture revolution. The principle goal of these methodologies is to keep up the first pixel intensities by 
down-scaling the turned picture. Typically, the revolution is directed without addition. The technique introduced 
produces precise computerized picture pivots by re-requesting the components in the discrete sinogram of projections 
characterized by the limited Radon change, yet it has a high computational expense. All unique pixel qualities are 
precisely saved by synchronized scaling and pivot of picture pixels. 

 
DLR ALGORITHM 

 
One-pass strategies are not enough quick, but instead they give a splendid rotated picture. In this paper, 

another pass procedure for comprehension the quick transformation of pictures while shielding the photo quality is 
proposed. The new turn method, which relies on upon line points of view of the photo and their turn, uses the line 
encourages in the goal picture. It finds the gage condition in the target picture and focuses all pixels that identify with 
the example. Evacuating the pixels that contrast with the standard is performed just once. The standard condition is 
thought to be an injective limit; in this way, ∀x ∈ � ≥, there is one and just f (x) regard. 

 
(a) 
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(b) 

 
(c) 

Fig.6. DLR. (a) Distance between pixels in the target image after DLR is performed. (b) Original image. (c) Line 
rotation of α = π4 . (d) DLR of α = π/4. 

 
By conforming f (x) to the nearest number, the looking at pixel on the benchmark is come to. Every single 

isolated heading from the gage are associated with figure other bordering line organizes. The contrasting pixels in 
various lines of the target picture are determined by extension or subtraction from the example pixel encourages. In this 
way, the proposed count registers the line condition just once and applies its bearings to figure most of the photo lines' 
relating pixels in the goal picture. The proposed system decisively secures the principal pixel qualities and intensities. 
In the proposed strategy, a gauge condition in the objective picture with a discretionary incline of α is ascertained. 

At that point, all segments or lines from the first picture, contingent upon α, are changed to the comparing 
arranges in the objective picture. As appeared in Fig. 2(a), for a turn, all pixels in line ω at an edge of 0° exchange to 
the relating line ωr at an edge of α. α ∈ [0, 2π) is divided into eight regions and two gatherings, including bunch H and 
gathering V. In the H regions, flat lines from the first picture are utilized for pivot; in the V zones, vertical lines from 
the first picture are utilized. The m×n picture T has m lines in V zones and n lines in H zones. The first picture T is 
expected to have size m × n. m is the quantity of lines on the y-hub, and n is the quantity of segments on the x-pivot. 

In this paper, picture R is thought to be the objective, or pivoted, picture. The benchmark condition is f (x) = 
Sx, where S is the line inclination. S is ascertained through the point of pivot, which is tan α. All accessible lines with 
the same slant can be extricated utilizing a characterized b ∈ �, b = ]−∞,+∞], which is added to the benchmark 
condition to concentrate all accessible lines with the same slant in picture R by f (x) = Sx + b. Fig. 3 demonstrates that, 
utilizing b, all accessible lines in the m × n picture T can be allotted to lines in picture R with edges of α. The 
development of b relies on upon the picture size, and √ α can change. 
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Fig.7. Applying the start-line in the rotation transform. (a) The start-line calculation and the size of the target 

image where α ∈ [0, π/4]. (b) The target image adjacent pixel distance after applying the start-line. (c) A sample 
of rotating a black rectangle to show unallocated pixels with line rotation for α = π/4. 

Calculation of the Base-Line, Start-Line and Target Image Size 
  

The first step for rotation is the calculation of the target image size. Each area uses a different equation to 
determine the size of the target image. For ease of understanding and calculation, eight zones, Zone 1 = [o,3.14/4], 
Zone 2 = [3.14/4, 3.14/2] , Zone 3 = [3.14/2, (3*3.14)/4], Zone 4 = [(3*3.14)/4, 3.14], Zone 5 = [3.14, (5*3.14)/4], 
Zone 6 = [(5*3.14)/4, (3*3.14)/2], Zone 7 = [(3*3.14)/2, (7*3.14)/4], Zone 8 = [(7*3.14)/4, (2*3.14)] , are defined, as 
shown in the following figure. The second step is the calculation of the starting points. All of the lines in the rotated 
image begin from line ωs in fs (x) = Sbx and Sb = tan (α + π2 ). Sb is the slope of the start-line that is used to determine 
the coordinates of the starting points for each line in the target image. Each rotated line must begin from a starting 
point, and its slope depends on α. 

 

 
Fig. 2. Segmenting eight zones for DLR. 

 
A. Base-Line Calculation 

 
In the proposed method, a base-line equation in the target image with an arbitrary slope of α is calculated. 

Then, all columns or rows from the original image, depending on α, are transformed to the corresponding coordinates 
in the target image. As shown in Fig. 2(a), for a rotation, all pixels in line ω at an angle of 0° transfer to the 
corresponding line ωr at an angle of α. α ∈ [0, 2π) is segmented into eight areas and two groups, including group H and 
group V. In the H areas, horizontal lines from the original image are used for rotation; in the V zones, vertical lines 
from the original image are employed. The m×n image T has m lines in V zones and n lines in H zones. The H zones 

�are α =  − �π4 , π4  ∪  � � � � 3π 4 , 5π 4  and the V zones include vertical lines in the image,where α = π4, 
� �3π4 ∪� � � �5π4 , 7π4 . 

 



  

                           ISSN(Online): 2320-9801 
           ISSN (Print) :  2320-9798     
                                                                                                                            

International Journal of Innovative Research in Computer 
and Communication Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 5, May 2016 

Copyright to IJIRCCE                                                               DOI: 10.15680/IJIRCCE.2016. 0405312                                    10174 

 

 
Fig. 3. Basic concept of line rotation. (a) Rotate a line by α. (b) Vertical and horizontal zones. 

 
Fig. 4. Using the base-line equation to calculate all available transform lines in the target image. 

 
The original image T is assumed to have size m × n. m is the number of rows on the y-axis, and n is the 

number of columns on the x-axis. In this paper, image R is assumed to be the target, or rotated, image. The base-line 
equation is f (x) = Sx, where S is the line gradient. S is calculated via the angle of rotation, which is tan α. All available 
lines with the same slope can be extracted using a defined b ∈ �, b = ]−∞,+∞], which is added to the base-line equation 
to extract all available lines with the same slope in image R by f (x) = Sx + b. Fig. 3 shows that, using b, all available 
lines in the m × n image T can be allocated to lines in image R with angles of α. The movement of b depends on the 
image size, and √ α can vary. 
 
B. Unallocated Pixel-Filling Strategy 

 
Unallocated pixels can be filled using various image processing filters such as mean and median filters. Using 

a filter requires post-processing to fill the holes and allocate the proper value for unknown pixels according to the 
adjacent pixel values, which decreases the speed of the method. Moreover, maintaining the original intensity or color in 
the target image is important for certain pattern recognition and computer vision tasks. To guarantee high-speed 
operation, a new approach for solving the unallocated pixel problem without interpolation techniques or filters is 
proposed. The proposed technique is applied during the rotation; thus, post processing is no longer required unless 
resizing to the actual image size upon request. 

 
The results of the method indicate that the quality of the proposed strategy is as good as the median filter at 

maintaining the original intensity of the pixels. The proposed method uses duplication in which each line in the original 
image is transferred to two adjacent lines in the target image. The second line corresponds to the same x value but a 
different f (x). For example, for xn∈ T, there are two lines, f (x) and f (x)+1. f (x)+1 would be overwritten when f 
(xn+1), xn+1∈ T has the same coordinates. The second line (the so-called double-line) has less priority than the main 
line; therefore, the main-line coordinates overcome the double-line coordinates in terms of overlapping.  

The results of DLR are shown in following figure, an in the vertical zones, vertical lines are duplicated, while 
in the horizontal zones, horizontal lines are used. In the horizontal zones, the image quality assessment results do not 
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show any differences between duplicating up-lines to below-lines and duplicating below-lines to up-lines. Similarly, in 
the vertical zones, duplicating left-lines to right-lines does not change the quality of the resulting image compared to 
duplicating right-lines to left-lines. 

 
Fig. 5. DLR. Distance between pixels in the target image after DLR is performed. 

 
IV. EXPERIMENTAL RESULTS 

 

 
Fig.7. Main Screen 

 

 
Fig.8. Load Image 
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Fig.9. Image Rotation-2 

 

 
Fig.10. Image Rotation-2 

 

 
Fig.11. Image Transformation-1 
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Fig.12. Image Transformation-2 

 

 
Fig.13. Image Linear Formation 

 

 
Fig.14 Comparison between Existing and Proposed Schemes  
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IV. RESULT ANALYSIS 
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V. CONCLUSION 
 

 One-pass strategies are not enough quick, yet rather they give a splendid turned picture. In this paper, another 
pass technique for comprehension the quick upheaval of pictures while shielding the photo quality is proposed. The 
new turn method, which relies on upon line viewpoints of the photo and their turn, uses the line encourages in the goal 
picture. It finds the gage condition in the target picture and focuses all pixels that identify with the example. Expelling 
the pixels that contrast with the standard is performed just once. The standard condition is thought to be an injective 
limit; in this way, ∀x ∈ � ≥, there is one and just f (x) regard. By altering f (x) to the nearest number, the looking at 
pixel on the benchmark is come to. Every single isolated course from the gage are associated with process other 
abutting line masterminds. The looking at pixels in changed lines of the target picture are determined by extension or 
subtraction from the example pixel encourages. Along these lines, the proposed estimation processes the line condition 
just once and applies its bearings to figure most of the photo lines' relating pixels in the goal picture.  
 

The proposed system definitely ensures the principal pixel qualities and intensities. In the proposed strategy, a 
benchmark condition in the objective picture with a self-assertive slant of α is ascertained. At that point, all sections or 
columns from the first picture, contingent upon α, are changed to the comparing arranges in the objective picture. As 
appeared in Fig. 2(a), for a revolution, all pixels in line ω at a point of 0° exchange to the comparing line ωr at an edge 
of α. α ∈ [0, 2π) is sectioned into eight territories and two gatherings, including bunch H and gathering V. In the H 
ranges, even lines from the first picture are utilized for turn; in the V zones, vertical lines from the first picture are 
utilized. The m×n picture T has m lines in V zones and n lines in H zones. The first picture T is expected to have size m 
× n. m is the quantity of lines on the y-pivot, and n is the quantity of sections on the x-hub. In this paper, picture R is 
thought to be the objective, or turned, picture.  
 
The benchmark condition is f (x) = Sx, where S is the line slope. S is ascertained by means of the point of turn, which is 
tan α. All accessible lines with the same slant can be removed utilizing a characterized b ∈ �, b = ]−∞,+∞], which is 
added to the standard condition to concentrate all accessible lines with the same slant in picture R by f (x) = Sx + b. 
Fig. 3 demonstrates that, utilizing b, all accessible lines in the m × n picture T can be apportioned to lines in picture R 
with points of α. The development of b relies on upon the picture size, and √ α can fluctuate. 
 

REFERENCES 
 

[1] W. Park, G. Leibon, D. N. Rockmore, and G. S. Chirikjian, “Accurate image rotation using Hermite expansions,” IEEE Trans. Image Process., 
vol. 18, no. 9, pp. 1988–2003, Sep. 2009. 
[2] C. Xuede, L. Siwei, Y. Xiaobu, C. Ling, and Z. Beikai, “Midpoint line algorithm for high-speed high-accuracy-rotation of images,” in Proc. IEEE 
Int. Conf. Syst., Man, Cybernet., Oct. 1996, pp. 2739–2744. 
[3] M. Unser, P. Thevenaz, and L. Yaroslavsky, “Convolution-based interpolation for fast, high-quality rotation of images,” IEEE Trans. Image 
Process., vol. 4, no. 10, pp. 1371–1381, Oct. 1995. 
[4] A. W. Lohmann, “Image rotation, Wigner rotation, and the fractional Fourier transform,” J. Opt. Soc. Amer. A, Opt. Image Sci., vol. 10, no. 10, 
pp. 2181–2186, 1993. 
[5] S. Banerjee and A. Kuchibhotla, “Real-time optimal-memory image rotation for embedded systems,” in Proc. 16th Int. Conf. Image Process. 
(ICIP), Nov. 2009, pp. 3277–3280. 
[6] R. S. Watve, A. S. Shende, and S. Kshirasagar, “Real time image rotation using SoC architecture,” in Proc. 8th Int. Symp. Signal Process. Appl., 
Aug. 2005, pp. 795–798. 
[7] B. Zitová and J. Flusser, “Image registration methods: A survey,” Image Vis. Comput., vol. 21, no. 11, pp. 977–1000, Oct. 2003. 
[8] T. M. Lehmann, C. Gonner, and K. Spitzer, “Survey: Interpolation methods in medical image processing,” IEEE Trans. Med. Imag., vol. 18, no. 
11, pp. 1049–1075, Nov. 1999. 
[9] R. Keys, “Cubic convolution interpolation for digital image processing,” IEEE Trans. Acoust., Speech, Signal Process., vol. 29, no. 6, pp. 1153–
1160, Dec. 1981. 
[10] D. E. Friedmann, “Two-dimensional resampling of line scan imagery by one-dimensional processing,” Photogramm. Eng. Remote Sens., vol. 
47, no. 1981, pp. 1459–1467, Oct. 1981. 
[11] P.-E. Danielsson and M. Hammerin, “High-accuracy rotation of images,” CVGIP, Graph. Models Image Process., vol. 54, no. 4, pp. 340–344, 
Jul. 1992. 
[12] A. Tanaka, M. Kameyama, S. Kazama, and O. Watanabe, “A rotation method for raster image using skew transformation,” in Proc. Conf. 
Comput. Vis. Pattern Recognit., 1986, pp. 272–277. 
[13] A. W. Paeth, “A fast algorithm for general raster rotation,” in Proc. Graph. Vis. Inter., 1986, pp. 77–81. 
[14] Z. Yu, J. Dong, Z. Wei, and J. Shen, “A fast image rotation algorithm for optical character recognition of Chinese documents,” in Proc. Int. 
Conf. Commun., Circuits Syst., Jun. 2006, pp. 485–489. 
[15] B. Huang, E. M.-K. Lai, and A. P. Vinod, “Image resizing and rotation based on the consistent resampling theory,” in Proc. Int. Symp. Intell. 
Signal Process. Commun. Syst. (ISPACS), Feb. 2009, pp. 1–4. 



  

                           ISSN(Online): 2320-9801 
           ISSN (Print) :  2320-9798     
                                                                                                                            

International Journal of Innovative Research in Computer 
and Communication Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 5, May 2016 

Copyright to IJIRCCE                                                               DOI: 10.15680/IJIRCCE.2016. 0405312                                    10181 

 

[16] T. Thong, “Frequency domain analysis of two-pass rotation algorithm,” in Proc. IEEE Int. Conf. Acoust., Speech, Signal Process. (ICASSP), 
Apr. 1985, pp. 1333–1336. 
[17] D. Fraser and R. A. Schowengerdt, “Avoidance of additional aliasing in multipass image rotations,” IEEE Trans. Image Process., vol. 3, no. 6, 
pp. 721–735, Nov. 1994. 
[18] C. Berthaud, E. Bourennane, M. Paindavoine, and C. Milan, “Implementation of a real time image rotation using B-spline interpolation on 
FPGA’s board,” in Proc. Int. Conf. Image Process. (ICIP), Oct. 1998, pp. 995–999. 
[19] T. Toffoli and J. Quick, “Three-dimensional rotations by three shears,” Graph. Models Image Process., vol. 59, no. 2, pp. 89–95, Mar. 1997. 
[20] D. Kermisch, “Rotation of digital images,” U.S. Patent 4 545 069 A, Oct. 1, 1985. 


