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Variance projection function and its application to eye detection for human face recognition G.C. Feng, P.C. Yuen
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Abstract We present a new approach for eye detection using the variance projection function. The variance projection function is developed and employed to locate landmarks of the human eye which are then used to guide the detection of the eye position and shape. A number of eye images are selected to evaluate the capability of the proposed method and the results are encouraging. q 1998 Elsevier Science B.V. All rights reserved. Keywords: Face recognition; Eye detection; Variance projection function; Biometric identification



1. Introduction Biometric identification based on the human face ŽDai and Nakano, 1996; Govindaraju, 1996; Harmon et al., 1981; Bichsel and Pentland, 1994; Jia and Nixon, 1995; Lanitis et al., 1995; Lee et al., 1996a; Yacoob and Davis, 1996; Lee et al., 1996b; Chow and Li, 1993; Brunelli et al., 1995; Huang and Chen, 1992. is a comprehensive subject which deals with a wide diversity of interdisciplines such as pattern recognition, image processing, computer vision, artificial intelligence, cognitive psychology, neural networks and evolutionary algorithms. In fact, human face recognition has been studied for more than twenty years. It also becomes one of the most attractive and challenging areas in pattern recognition and computer vision because there are a lot of potential )
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commercial applications. However, the problem is far from being solved owing to its complexity. Recognition of the human face can be divided into two approaches. The first approach represents a face image globally by a feature vector ŽBichsel and Pentland, 1994; Jia and Nixon, 1995; Lanitis et al., 1995; Lee et al., 1996a; Turk and Pentland, 1991; Manjunath et al., 1992.. The feature vector is usually constructed by transformation methods, such as the wavelet transform, K-L transform or principal component analysis. This approach is simple, straightforward and efficient only if there is a very little variation between the testing and reference face images. The second approach represents a face based on local facial features ŽHuang and Chen, 1992; Brunelli and Poggio, 1993; Tang et al., 1991; Xie et al., 1994. such as eyes, nose and mouth. Among these local features, the eye is the most important and commonly adopted feature for human identifica-
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Fig. 1. Eye image Žleft. and edge image obtained by Sobel operator Žright..



tion. A very good survey has been reported in ŽChellappa et al., 1995.. Detection of the human eye is a very difficult task because the contrast of the eye is very poor. Deformable template ŽXie et al., 1994; Lam and Yan, 1996. is the popular method in locating the human eye. In this method, an eye model is first designed and the eye position can be obtained through a recursive process. However, this method is feasible only if the initial position of the eye model is placed near the actual eye position. Moreover, deformable template suffers from two other limitations. First, it is computation expensive. Second, the weight factors for energy terms are determined manually. Improper selection of the weight factors will yield unexpected result. In view of these limitations, Lam and Yan Ž1996. introduced the concept of eye corners to guide the recursive process, which partially solved the problems. In ŽLam and Yan, 1996., the corner detection algorithm of Xie et al. Ž1993. is adopted. However, Xie et al. detected corners based on the edge image. As the contrast of the eye image is relatively low, a good edge image is hard to obtain, in turn, the performance of the eye detection algorithm will be degraded. A typical edge image obtained using the well-known Sobel edge detector is shown in Fig. 1. In line with Lam et al., we developed the variance projection function ŽVPF. which is applied to locate the landmarks Žcorner points. of an eye. It is observed that some eye landmarks have relatively high contrast, such as the boundary points between eye white and eyeball. The located landmarks are then employed to guide the eye detection process. A simple and effective eye detection method is also proposed.



This paper is organized as follows. The theory of the variance projection function is introduced in Section 2. Section 3 discusses the application of VPF in locating landmarks and eye detection. Experimental results are reported in Section 4. Conclusions will be given in Section 5. 2. Variance projection function The image projection method has been proven to be an effective method for extracting image features. An image is usually represented by two 1-dimensional orthogonal projection functions. The dimen-



Fig. 2. Comparison between the integral projection function and the variance projection function in vertical direction.
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sion reduction from 2-D to 1-D also reduces the computational load. Owing to these advantages, the projection method has been successfully adopted in facial feature extraction ŽTang et al., 1991. and Chinese character recognition ŽXie et al., 1994..
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Integral projection is one of the most popular projection methods. Suppose I Ž x, y . is the intensity of a pixel at location Ž x, y ., the vertical integral projection V Ž x . and horizontal integral projection H Ž y . of I Ž x, y . in intervals w y 1 , y 2 x and w x 1 , x 2 x can



Fig. 3. Ža. A synthetic eye image and its VPF along the horizontal and vertical directions. Žb. A synthetic eye image contaminated with random noise and its VPF along the horizontal and vertical directions.
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and their mean vertical and horizontal projections are defined as Vm Ž x . s Hm Ž y . s
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So the VPF in polar coordinates on the interval w u 1 , u 2 x and w r 1 ,r 2 x are given by
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Although these kinds of projection functions have been commonly adopted, in some cases, they are not sufficient to show the variation in an image. For example, Fig. 2 shows a very simple image containing three different homogeneous areas. Using the vertical projection function V Ž x ., in Eq. Ž1., the result is shown in the lower part of Fig. 2. It can be shown that the function V Ž x . does not reflect the variation in the figure. In view of the limitation of the existing integral projection functions, we proposed a new method, namely Variance Projection Function ŽVPF.. The Õariance projection functions in vertical direction sv2 Ž x . and horizontal direction s h2 Ž y . are defined as follows:
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called ring-projection method. This method has been proven to be orientation and scale invariant, and suitable for Chinese Character Recognition. If we consider the variance projection in the radial direction, the transformation from the Cartesian coordinate system to the polar coordinate system Ž r, u . at Ž x 0 , y 0 . is given by
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The VPF actually reflects the variation in the image in different directions and eliminates the limitation shown in Fig. 2. Using the example in Fig. 2, the variance projection function in vertical direction is calculated and plotted. It can be seen that the VPF directly reflects the variation in the vertical direction. In general, the greater the variation in the image, the larger the VPF values will be. In fact, the VPF is not only limited to horizontal and vertical directions, it can be applied in radial directions, i.e., using polar coordinates. The radial projection has been employed by Tang et al. Ž1991.,
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where Ž x 0 , y 0 . is the origin in polar coordinates, Ip Ž r, u , x 0 , y 0 . is the gray scale of the pixel corresponding to Ž x 0 q r cos u , y 0 q r sin u ., Eu and Er are mathematical expectations of r and u , respectively. The proposed VPF has the two properties described in Sections 2.1 and 2.2 that meet the requirements in the image processing and computer vision applications. 2.1. Segmentation The variance projection function ŽVPF. describes the change of variance in a certain direction. If the VPF changes rapidly from x 0 to x 0 q d , it indicates



Fig. 4. The proposed eye model.
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that there is a boundary of two homogeneous areas at the position x s x 0 , as shown in Fig. 2, where d means a small change. This property can be used for image segmentation. The boundary between two homogeneous areas can be determined as follows. Suppose d v Ž x . is the VPF in a particular direction and T is a given threshold. The critical points set V v is defined as



V v s max
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)T ,
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where V v is a point set such as Ž x 1 , sv Ž x 1 .., Ž x 2 , sv Ž x 2 .., . . . ,Ž x k , sv Ž x k ...4. The point set V v divides the image into different areas. Using Fig. 3Ža. as an example, sv Ž x . represents the VFP along the vertical direction in the Cartesian coordinate system. The detected point locations on the x-axis are X 1 , X 2 , X 3 and X 4 , as indicated in Fig. 3Ža.. Similarly, the critical points on the y-axis can be found in the horizontal direction by constructing the VPF along the y-axis, s hŽ y .. The detected positions are Y1 and Y2 . The lines on the detected positions in both horizontal and vertical directions are overlaid on the original figure as shown in Fig. 3Žc.. In fact, the detection scheme is the same for different coordinate systems such as the polar coordinate system or a user defined coordinate system.



903



2.2. InsensitiÕity to random noise Suppose X is a random variable with variance sx2 and mathematical expectation EŽ X ., and h is independent random noise with zero mean and finite variance sh2 that satisfies the normal distribution NŽ0, sh2 .. We have Var Ž X q h . s E Ž X q h y E Ž X . .



2



2



s E Ž X y E Ž X . . q E Žh 2 . s sx2 q sh2 , where VarŽ A. represents the variance of A. Experimental results show that the variance of noise, sh2 , is small compared with sx2 , i.e., sh2 < sx2 . Therefore, the VPF is not sensitive to random noise. This property can be demonstrated using the eye image in Fig. 3Ža. with added random noise. The resultant image is shown in Fig. 3Žb.. Calculating the VPF in both horizontal and vertical directions, the detected critical point sets in both directions are the same as those found in Fig. 3Ža.. In both figures, the



Fig. 5. Ža. Original eye image; Žb. and Žc. the variance projection functions and their first derivatives, and the detected landmarks; Žd. detected eye location.
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Fig. 6. Ža. Located head contour and eye windows; Žb. and Žc. are the extracted eye windows and detected eye locations.



detected critical points are X 1 , X 2 , X 3 and X4 in vertical direction and Y1 and Y2 in horizontal direction. This example shows that the proposed VPF is insensitive to random noise.



3. Eye detection In this section, we present a simple and efficient method for eye detection. A new eye model is proposed in Fig. 4. We define six landmarks, which are marked as P1 to P6 in the figure. The eye model consists of three components, namely iris, upper eyelid and lower eyelid. The six landmarks are used to determine the positions of these three components. For example, the iris can be located using the landmarks P2 , P4 , P5 and P6 . The upper eyelid can be determined by P1 , P2 and P3 , and so on. In Section 2, the method to locate the boundary of two homogeneous areas has been discussed. A landmark is defined as the largest gradient pixel on the boundary. As such, the point P1Ž x 1 , y 1 . lies on the line x s X 1. The y-coordinate of P1 is determined as follows:



max xsX 1 and yg Ž Y1 ,Y 2 .



y s ax 2 q bx q c. Using simple algebra, the coefficients a, b and c are determined by the following formula: a s D 1rD, b s D 2rD, c s D 3rD, where
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s h2 Ž x . are constructed. The critical point set V can be determined using Eq. Ž10.. Step 2. Based on the detected six landmarks, the iris is located using P2 , P4 , P5 and P6 Žrefer to Fig. 4.. Currently, many circle detection algorithms have been developed. In this paper, the unbiased and consistent estimator developed by Yuen and Feng Ž1996. is adopted. Step 3. To detect the eye boundary, two parabolic curves are used to approximate the upper and lower eyelids. The upper parabolic curve is constructed based on P1 , P2 and P3 , while the lower parabolic curve is constructed based on P1 , P4 and P3 . The construction of the parabolic curve is outlined as follows. Consider the parabolic curve of the upper eyelid passing through P1 , P2 and P3 . The general equation of a parabola is expressed as



5



Ž Grad Ž I Ž x , y . . . .



Similarly, P2 to P6 can be obtained from values of X 1 –X 4 and Y1 –Y2 . The eye detection procedure is described as follows: Step 1. Given an eye image, the vertical and horizontal variance projection functions, sv2 Ž x . and
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Table 1 Comparison between VPF and existing eye detection methods



Computational load Initial contour required



Yuille et al. Ž1989.



Xie et al. Ž1994.



Lam and Yan Ž1996.



VPF



Large Yes



Large Yes



Medium Yes



Small No



Similarly, the equations of the lower eyelid can be calculated.



4. Results Experimental results on synthetic eye images have been presented in Section 2. This section concentrates on experiments with real human eye images. The results in this section are divided into three parts. In the first part, a real eye image is used to demonstrate the operations of the proposed method. In the second part, a human face image is selected to show how the proposed method can be adopted in the practical face recognition system. A comparison between our proposed method and existing eye detection methods is given in the last part. An eye image with resolution 48 = 30 is shown in Fig. 5Ža.. The vertical and horizontal variance projection functions of the image are calculated using Eqs. Ž5. and Ž6., and plotted in Fig. 5Žb. and Fig. 5Žc., respectively. In both figures, the gray lines represent the variance projection functions while the black lines represent the first derivative of the projection functions. The landmarks of the eye are then located and marked in the figures. Based on the detected landmarks, applying the procedure described in Section 3, the iris and eye boundary are determined and the results are marked in Fig. 5Žd.. It can be seen that the positions of iris and eye boundary are accurately located. The computation time for detecting the eye is less than 0.4 second on a 166 MHz Pentium based computer. In a practical human face recognition system, the input image will be a face image like the one shown in Fig. 6Ža. instead of an eye image. In this case, the head boundary is first extracted using the improved snake algorithm ŽYuen and Feng, 1997.. Based on the anthropometric standard ŽVerJak and Stephancic, 1994., the eye windows are determined and shown in



Fig. 6Ža.. Applying the proposed method on the eye windows, the detected eyes are located and shown in Fig. 6Žb. and Fig. 6Žc.. The comparison between the proposed VPF and existing eye detection methods is tabulated in Table 1. Two aspects are compared, namely computational load and the requirement on the initial contour. Yuille et al. Ž1989., Xie et al. Ž1994. and Lam and Yan Ž1996. adopt the deformable templates approach. So in general, they are all computationally expensive. For the method of Lam et al., since the eye corners are introduced to guide the recursive process, the computational load is reduced. However, compared to our VPF, it is still computationally expensive. Second, the initial contour position is required in the deformable templates approach and its performance is highly dependent on the initial contour position. If the initial contour is not close to the final solution, the performance will be degraded dramatically. For the proposed FPF method, no initial contour is required. 5. Conclusions The Variance Projection Function is developed and reported in this paper. The proposed VPF can be used as a basic tool and applied to pattern recognition and computer vision applications. In this paper, the VPF has been successfully applied to the eye detection and the results are encouraging. Moreover, the computational complexity is relatively low. The computation time for extracting an eye from a 48 = 30 image is less than 0.4 second, which makes it suitable for use in practical point-of-sale applications. Acknowledgements This project was supported by the Faculty Research Grant of Hong Kong Baptist University. The



906



G.C. Feng, P.C. Yuen r Pattern Recognition Letters 19 (1998) 899–906



authors would like to thank Ms Joan Yuen for proofreading this manuscript.



References Bichsel, M., Pentland, A.P., 1994. Human face recognition and the face image set’s topology. CVGIP Image Understanding 59, 254–261. Brunelli, R., Poggio, T., 1993. Face recognition: Feature versus templates. IEEE Trans. Pattern Anal. Machine Intell. 15, 1042–1052. Brunelli, R., Falavigna, D., Poggio, T., Stringa, L., 1995. Automatic person recognition by acoustic and geometric features. Machine Vision Appl. 8, 317–325. Chellappa, R., Wilson, C.L., Sirohey, S., 1995. Human and machine recognition of faces: A survey. Proc. IEEE 83 Ž5.. Chow, C., Li, X., 1993. Towards a system for automatic facial feature detection. Pattern Recognition 26, 1739–1755. Dai, Y., Nakano, Y., 1996. Face-texture model based on SGLD and its application in face detection in a color scene. Pattern Recognition 29, 1007–1017. Govindaraju, V., 1996. Locating human face in photographs. Internat. J. Comput. Vision 19, 129–146. Harmon, L.D., Khan, M.K., Lasch, R., Ramig, P.F., 1981. Machine identification of human faces. Pattern Recognition 13, 97–110. Huang, C.L., Chen, C.W., 1992. Human facial feature extraction for face interpretation and recognition. Pattern Recognition 25, 1435–1444. Jia, X., Nixon, M.S., 1995. Extending the feature vector for automatic face recognition. IEEE Trans. Pattern Anal. Machine Intell. 17, 1167–1176. Lam, K.M., Yan, H., 1996. Locating and extracting the eye in human face images. Pattern Recognition 29, 771–779. Lanitis, A., Taylor, C.J., Cootes, T.F., 1995. Automatic face



identification system using flexible appearance models. Image and Vision Comput. 13, 393–401. Lee, S.Y., Ham, Y.K., Park, R.-H., 1996a. Recognition of human front faces using knowledge-based feature extraction and neuro-fuzzy algorithm. Pattern Recognition 29, 1863–1876. Lee, S., Wolberg, G., Chwa, K.-Y., Shin, S.Y., 1996b. Image metamorphosis with scattered feature constraints. IEEE Trans. Visualization and Computer Graphics 2, 337–354. Manjunath, B.S., Chellappa, R., Malsbury, C.V.D., 1992. A feature based approach to face recognition. In: Proc. Computer Vision and Pattern Recognition, pp. 373–388. Tang, Y.Y., Cheng, H.D., Suen, C.Y., 1991. Transaction-ring-projection algorithm and its VLSI implementation. J. Pattern Recognition Artif. Intell. 5, 25–56. Turk, M.A., Pentland, A.P., 1991. Face recognition using eighfaces. In: Proc. Computer Vision and Pattern Recognition, pp. 586–591. VerJak, M., Stephancic, M., 1994. An anthropological model for automatic recognition of the male human face. Ann. Human Biology 21, 363–380. Xie, X., Sudhakar, R., Zhuang, H., 1993. Corner detection by a cost minimization approach. Pattern Recognition 26 Ž8., 1235–1243. Xie, X., Sudhakar, R., Zhuang, H., 1994. On improving eye feature extraction using deformable templates. Pattern Recognition 27, 791–799. Yacoob, Y., Davis, L.S., 1996. Recognizing human facial expressions from long image sequences using optical flow. IEEE Trans. Pattern Anal. Machine Intell. 18, 636–642. Yuen, P.C., Feng, G.C., 1996. A novel method for parameter estimation of digital arc. Pattern Recognition Letters 17, 929– 938. Yuen, P.C., Feng, G.C., 1997. Automatic eye detection for human identification. In: Proc. 10th Scandinavian Conf. on Image Analysis Žin press.. Yuille, A.L., Cohen, D.S., Hallinan, P.W., 1989. Feature extraction from faces using deformable templates. Proc. IEEE CVPR, pp. 104–109.



























[image: Projection Functions for Eye Detection]
Projection Functions for Eye Detection












[image: The SOMN-HMM Model and Its Application to ...]
The SOMN-HMM Model and Its Application to ...












[image: impossible boomerang attack and its application to the ... - Springer Link]
impossible boomerang attack and its application to the ... - Springer Link












[image: phonetic encoding for bangla and its application to ...]
phonetic encoding for bangla and its application to ...












[image: Hybrid computing CPU+GPU co-processing and its application to ...]
Hybrid computing CPU+GPU co-processing and its application to ...












[image: Lithography Defect Probability and Its Application to ...]
Lithography Defect Probability and Its Application to ...












[image: Hierarchical Constrained Local Model Using ICA and Its Application to ...]
Hierarchical Constrained Local Model Using ICA and Its Application to ...












[image: Learning to Rank Relational Objects and Its Application ...]
Learning to Rank Relational Objects and Its Application ...












[image: A Formal Privacy System and its Application to ... - Semantic Scholar]
A Formal Privacy System and its Application to ... - Semantic Scholar












[image: impossible boomerang attack and its application to the ... - Springer Link]
impossible boomerang attack and its application to the ... - Springer Link












[image: Learning to Rank Relational Objects and Its Application ...]
Learning to Rank Relational Objects and Its Application ...












[image: Hybrid Simulated Annealing and Its Application to Optimization of ...]
Hybrid Simulated Annealing and Its Application to Optimization of ...












[image: Stable Mean-Shift Algorithm And Its Application To The ieee.pdf ...]
Stable Mean-Shift Algorithm And Its Application To The ieee.pdf ...












[image: Hybrid Simulated Annealing and Its Application to Optimization of ...]
Hybrid Simulated Annealing and Its Application to Optimization of ...












[image: Problems of Projection Noam Chomsky MIT From its ...]
Problems of Projection Noam Chomsky MIT From its ...












[image: Robinson's implicit function theorem and its extensions]
Robinson's implicit function theorem and its extensions












[image: (>]
(>












[image: Frank Kepple Practical Guide To Astral Projection And Lucid ...]
Frank Kepple Practical Guide To Astral Projection And Lucid ...















Variance projection function and its application to eye ...






encouraging. q1998 Elsevier Science B.V. All rights reserved. Keywords: Face recognition ... recognition, image processing, computer vision, arti- ficial intelligence ..... Manjunath, B.S., Chellappa, R., Malsbury, C.V.D., 1992. A fea- ture based ... 






 Download PDF 



















 2MB Sizes
 1 Downloads
 203 Views








 Report























Recommend Documents







[image: alt]





Projection Functions for Eye Detection 

Building automatic face recognition system has been a hot topic of computer ..... About the Author â€“ Xin Geng received his B.Sc. degree in Computer Science ...














[image: alt]





The SOMN-HMM Model and Its Application to ... 

Abstractâ€”Learning HMM from motion capture data for automatic .... bi(x) is modeled by a mixture of parametric densities, like ... In this paper, we model bi(x) by a.














[image: alt]





impossible boomerang attack and its application to the ... - Springer Link 

Aug 10, 2010 - Department of Mathematics and Computer Science, Eindhoven University of Technology,. 5600 MB Eindhoven, The Netherlands e-mail: [email protected] .... AES-128/192/256, and MA refers to the number of memory accesses. The reminder of














[image: alt]





phonetic encoding for bangla and its application to ... 

These transformations provide a certain degree of context for the phonetic ...... BHA. \u09AD. â€œbâ€� x\u09CD \u09AE... Not Coded @ the beginning sà¦°à¦£ /ÊƒÉ”roÉ³/.














[image: alt]





Hybrid computing CPU+GPU co-processing and its application to ... 

Feb 18, 2012 - Hybrid computing: CPUÃ¾GPU co-processing and its application to .... CPU cores (denoted by C-threads) are running concurrently in the system.














[image: alt]





Lithography Defect Probability and Its Application to ... 

National Research Foundation of Korea (NRF) grant funded by the Korean. Government ... Institute of Science and Technology, Daejeon 34141, South Korea, and ...... in physics from Seoul National University, Seoul, ... emerging technologies. ... Confer














[image: alt]





Hierarchical Constrained Local Model Using ICA and Its Application to ... 

2 Computer Science Department, San Francisco State University, San Francisco, CA. 3 Division of Genetics and Metabolism, Children's National Medical Center ...














[image: alt]





Learning to Rank Relational Objects and Its Application ... 

Apr 25, 2008 - Systems Applications]: Systems and Software - perfor- ..... It appears difficult to find an analytic solution of minimiza- tion of the total objective ...














[image: alt]





A Formal Privacy System and its Application to ... - Semantic Scholar 

Jul 29, 2004 - degree she chooses, while the service providers will have .... principals, such as whether one principal cre- ated another (if .... subject enters the Penn Computer Science building ... Mother for Christmas in the year when Fa-.














[image: alt]





impossible boomerang attack and its application to the ... - Springer Link 

Aug 10, 2010 - Department of Mathematics and Computer Science, Eindhoven University of .... Source. AES-128. 1. Square. 7. 2119âˆ’2128CP. 2120Enc. [21].














[image: alt]





Learning to Rank Relational Objects and Its Application ... 

Apr 25, 2008 - Learning to Rank Relational Objects and Its Application to. Web Search ...... Table 1 and 2 show the top 10 results of RSVM and. RRSVM for ...














[image: alt]





Hybrid Simulated Annealing and Its Application to Optimization of ... 

HMMs, its limitation is that it only achieves local optimal solutions and may not provide the global optimum. There have been efforts for global optimization of ...














[image: alt]





Stable Mean-Shift Algorithm And Its Application To The ieee.pdf ... 

Stable Mean-Shift Algorithm And Its Application To The ieee.pdf. Stable Mean-Shift Algorithm And Its Application To The ieee.pdf. Open. Extract. Open with.














[image: alt]





Hybrid Simulated Annealing and Its Application to Optimization of ... 

Abstractâ€”We propose a novel stochastic optimization algorithm, hybrid simulated annealing (SA), to train hidden Markov models (HMMs) for visual speech ...














[image: alt]





Problems of Projection Noam Chomsky MIT From its ... 

MIT. From its modern origins, generative grammar has been concerned with several ... It does suggest some new research programs, inquiring into apparent.














[image: alt]





Robinson's implicit function theorem and its extensions 

Program., Ser. B (2009) 117:129â€“147. DOI 10.1007/s10107-007-0161-1. FULL LENGTH PAPER. Robinson's implicit function theorem and its extensions. A. L. Dontchev Â· R. T. ... Received: 18 November 2005 / Accepted: 21 June 2006 / Published online: 19 J














[image: alt]





(> 

an e-book is usually to purchase a downloadable file on the ebook (or other looking through content) from a World wide web web site (such as Barnes and Noble) for being read from your user's computer or reading gadget. Generally, an book might be dow














[image: alt]





Frank Kepple Practical Guide To Astral Projection And Lucid ... 

Frank Kepple Practical Guide To Astral Projection An ... tion (Robert Monroe's Technique, Phasing Method).PDF. Frank Kepple Practical Guide To Astral ...


























×
Report Variance projection function and its application to eye ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















