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Title  Pattern Recognition using Rasterstereography  
   

Submitted to  Dean, Faculty of Science, University of Karachi 
   

Date of Submission  Tuesday, May 15, 2007 
   

Diary Number  Math/Dean.Grant/2007-7910 
   

Principal 
Investigator 

 
 

 Professor Dr. Syed Arif Kamal 
MA (Johns Hopkins, USA); MS (Indiana, Bloomington, USA); PhD 
Professor, Department of Mathematics  
Project Director, the NGDS Pilot Project 
Program Convener, the Early Talent Research Participation Program 
UNIVERSITY OF KARACHI 
Convener, National Curriculum Revision Committee in Mathematics 
HIGHER EDUCATION COMMISSION 

   
Telephone  9926 1300-6 ext. 2293 (secretary), 2380 (direct)  

   
Address for  

Courier Delivery 
 Room No.G-5, Department of Mathematics, University of Karachi, Karachi 

75270; Telephone Number 926 1300-6 ext. 2380 
   

Paper Mail  Department of Mathematics, University of Karachi, Karachi 75270 
   

e-mail  kamal(at the rate of)ngds-ku.org 
   

Homepage  http://ngds-ku.org/kamal 
   

Introduction  a) Background of the Problem: 
  Determination of curvatures is a very important problem in face recognition, 

detection of trunk deformities and flat-foot problems. Most of these surfaces 
are not accessible through traditional measuring techniques, e. g., panto-
graph. 

  b) Significance of the Problem 
  The accurate determination of curvature is one of the biometric identifiers, 

needed in recognition of individuals in databases, criminal investigations, 
plastic surgery of face as well as computerized construction of braces to 
arrest spinal curvatures. 

  c) Need for Solution: 
  There is a dire need of hardware and soft wares to be developed to generate 

curvatures at each point of a given surface. These curvatures, along with 
height maps (generated from moiré  fringe topography), shall reconstruct the 
surface. 

   
Statement of  
the Problem 

 Setup of hardware and development of software to be able to on-line 
compute curvatures of an arbitrary shape and reconstruct the surface from 
curvature and height information. 

   
Proposed Solution  Curvature maps of human face and body are to be generated, which are to be 

used as biometric identifiers and diagnostic tool for management of trunk 
deformities. 
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Methodology  Accuracy, precision and reproducibility of the techniques shall be determined 
by computing curvatures of standard objects, e. g., cylinder, sphere. Once, 
the techniques are validated, formulae shall be developed to compute curva-
tures of human face and foot, etc.  

   
Resources  a) Necessary Facilities Required 

  i) Powerful Computing  
ii) Scanning 

iii) Image Processing  
  b) Facilities Available 
  i) Wordprocessing  

ii) Printing 
iii) e-mail 
iv) Internet  

   
Schedules  a) Start Date 

  June 1. 2007 
  b) Finish Date 
  May 31, 2008 
  c) Submission of Reports 
  Final Report (upon completion of project) 
  Audited Statement of Accounts (upon completion of project) 
   

Estimated Budget  Description Amount (in Rupees) 
Computer Accessories Rs 10000.00 
Image-Processing Hardware Rs 30000.00 
Image-Processing Software Rs 15000.00 
Professional Society Membership Rs 07000.00 
Books/Journals/Literature Rs 10000.00 
Conference Registration/Stationery Rs 10000.00  

    
  Total Rs 82000.00 

(Rupees Eighty Two Thousand Only)0000  
   

Benefits/Usefulness  i) To develop suitable biometric identifiers using curvature maps for 
use by NADRA and other agencies 

ii) To reconstruct face using plastic surgery from previously-stored 
curvature information 

iii) To construct efficient braces for arresting scoliosis without 
causing discomfort and pressure sores  

   
References  Kamal SA, Yosufzai MAK, Moiré  Contour Recorder”, the Nineteenth Annual 

Science Conference, the Quaid- é -Azam University, Islamabad, Pakistan, Sep-
tember 1979, p 5 

   
  Kamal SA, Lindseth RE, “Moiré  Topography for Detection of Orthopedic 

Defects”, Periodic Structures, Moiré  Patterns and Diffraction Phe nomena, 
Proceedings of the Society of Photo-Optical Instrumentation Engineers (SPIE), 
San Diego, California, USA, Edited by Chi CH, Loewen EG, O’Bryan III CL, 
240, 1980, 293-295 

   
   
   



Classification: UNRESTRICTED DISTRIBITION 
 

   
Tel: 9926 1300/2380  This document contains information as of: Tuesday, May 15, 2007 

   
Prof Dr SA Kamal  Diary No. Math/Dean.Grant/2007-7910 Dated May 15, 2007 

   
Signatures   Page 4 of  5 
 

References 
(continued) 

 Kamal SA, El-Sayyad MM, “The Use of Moiré  Topographs for Detection of 
Orthopedic Defects in Children of Age Group Four to Seven Years”, 
Twenty-Third Annual Meeting of the American Association of Physicists in 
Medicine, Boston, USA, 1981, paper # T7, (presented by title); Medical Physics 
8, 1981, 549 

   
  El-Sayyad MM, Kamal SA, “Cobb's Angle Measurement by Moiré  Topo-

graphs”, Proceedings of Thirty-Fourth Annual Conference on Engineering in 
Medicine and Biology, Houston, USA, 23, 1981, abstract # 30.7, p 311 

   
  Kamal SA, “Moiré  Topography for the Measurement of Angle of Spinal Curva-

ture in Three Dimensions”, Bulletin of the American Physical Society 27 (3), 
1982, abstract # GY15, p 301 

   
  El-Sayyad MM, Kamal SA, “The Use of Holographic Techniques to Obtain 

Moiré  Topographic Fringes of the Human Body”, Bulletin of the American Phy-
sical Society 27 (4), 1982, abstract # DYc4, p 502 

   
  Kamal SA, “Measurement of Angle of Spinal Curvature by Moiré  Topo-

graphs”, Journal of Islamic Medical Association (USA) 14(4), 1982, 146-149 
   
  Kamal SA, “Moiré  Fringe Topography and the Spinal Deformity”, National 

Guard Eighth Saudi Medical Conference, Riyadh, Saudi Arabia, 1983, p 192 
   
  Kamal SA, “Determination of Degree of Correction of Spinal Deformity by 

Moiré  Topographs”, in Moiré  Fringe Topography and Spinal Deformity (Pro-
ceedings of the Second International Symposium, 1982), Edited by Drerup B, 
Frobin W, Hierholzer E, Gustav Fischer Verlag, Stuttgart and New York, 1983, 
pp 117-126 

   
  Kamal SA, “Moiré  Topography for the Study of Multiple Curves of Spine”, in 

Surface Topography and Spinal Deformity (Proceedings of the Fourth Inter-
national Symposium, Mont Sainte Marie, Qué bec, Canada, 1986), Edited by 
Stokes IAF, Pekelsky JR, Moreland MS, Gustav Fischer Verlag, 1987, Stuttgart 
and New York, pp 43-50 

   
  Kamal SA, Akram M, Bukhari N, “Moiré  Topography for the Study of Neuro-

logical Disorders”, Second National Symposium on Frontiers in Physics, the 
Quaid-é -Azam University, Islamabad, Pakistan, 1988 

   
  Kamal SA, Akram M, Siddiqui KA, Khan NU, “Moiré , Raster & EEG Studies 

of Epileptics During the Washable Memory Period”, the Seventh International 
Conference on Biomagnetism, New York University, New York, USA, 1989 

   
  Kamal SA, “A Comparison of Back Moiré  Topographs of Children in Sitting 

and Standing Positions”, Bukhari N, Akram M, in Surface Topography and 
Body Deformity (Proceedings of the Fifth International Symposium, Vienna, 
Austria, 1988), edited by Neugebauer H, Windischbauer G, Gustav Fischer Ver-
lag, Stuttgart and New York, 1990, pp 77-78 

   
   
   
   
   



Classification: UNRESTRICTED DISTRIBITION 
 

   
Tel: 9926 1300/2380  This document contains information as of: Tuesday, May 15, 2007 

   
Prof Dr SA Kamal  Diary No. Math/Dean.Grant/2007-7910 Dated May 15, 2007 

   
Signatures   Page 5 of  5 
 

References 
(continued) 

 Kamal SA, Bukhari N, Akram M, “A Comparison of Side Moiré  Topographs of 
Children in Standing, Sitting and Bending Positions”, in Surface Topography 
and Body Deformity (Proceedings of the Fifth International Symposium, 
Vienna, Austria, 1988), Edited by Neugebauer H, Windischbauer G, Gustav 
Fischer Verlag, Stuttgart and New York, 1990, pp 79-80 

   
  Kamal SA, “Reproducibility of Moiré  Topographs”, in Surface Topography and 

Body Deformity (Proceedings of the Fifth International Symposium, Vienna, 
Austria, 1988), Edited by Neugebauer H, Windischbauer G, Gustav Fischer 
Verlag, Stuttgart and New York, 1990, pp 151-153 

   
  Akram M, Kamal SA, “Role of Moiré  Fringe Topography in the Skeletal 

Examination of School Athlete”, International Congress and Exposition on 
Sports Medicine and Human Performance, Vancouver, Canada, 1991 

   
  Kamal SA, Benoni G, Willner S, “A Study to Test the Reproducibility of Moiré  

Topographs”, Karachi University Journal of Science 22(1&2), 1994, 67-74 
   
  Yosufzai MAK, Kamal SA, Zubairi JA, “Computer-Based Analysis of the 

Human Gait Using Moiré  Fringe Topography”, Proceedings of the Second 
International Workshop on Computer Vision and Parallel Processing, edited by 
Khan GN, Naqvi AA, Shah MA, the Quaid-é -Azam University, Islamabad, 
Pakistan, 1995, pp 60-71 

   
  Kamal SA, Choudhry AS, Siddiqui YA, “Gait Analysis Using Moiré  Fringe 

Topography and Rasterstereo graphy (Simultaneous Recording)”, Karachi 
University Journal of Science 24(2), 1996, 7-18 

   
  Kamal SA, “Combination of Moiré  Contours and Edge-Based Algorithm to 

Study Motion in the Sagittal Plane”, Karachi University Journal of Science 
24(2), 1996, 53-60 

   
  Naseeruddin, Kamal SA, Firdous S, “Accuracy and Precision of Moiré  Fringe 

Topography System”, Journal of Natural Sciences and Mathematics 38(1 & 2), 
1998, 157-166 

   
  Kamal SA, “3-D Optical Imaging and Image Processing (Biomedical Applica-

tions)”, Proceedings of the International Workshop on Recent Advances in 
Computer Vision, Edited by Laghari JR, Naqvi AA, Rajput AQ, Sangi NA, 
Shah MA, SZABIST, Karachi, Pakistan, 1998, pp 86-95  

   
  Zubairi JA, “Applications of Computer-Aided Rasterstereography in Spinal-

Deformity Detection”, Image and Vision Computing 20, 2002, 319-324   
   

Qualifications  Biodata and Comprehensive List of Publications enclosed. 
 
Web address of this document: http://www,ngds-ku.org/DFS/DFS2007.pdf 
 
End of Document 


