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1. Hungarian 
2. Thin Plate Spline 
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ith row of P = (1, xi, yi) 

0

a, w

a = [a1, ax, ay]
T                                            

 

w = [w1, w2, , wn]
T , v = [v1, v2, , vn]
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W=(w1, ,wn)
TA=(a1,ax,ay)
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MNIST

  

Wcontext = 1.8 
CTPS = 0.2

  



   

0 1 1 2 2 3 3 4 4 4 5 5 5 5 6 6 7 7 8 8 9 9 9 Sum

 

% 

0 120 . . . . . . . . 2 2 7 1 . . . . . . . . . . 132 90.91

 

1 3 61 59 6 1 . . 1 1 . . . . . 2 . . . . . 2 . . 136 88.24

 

2 . . . 85 24 3 . . . 3 . . . . . 1 1 . . . . 2 1 120 90.83

 

3 . . . 5 5 52 48 . 1 11 . . . . . . . . . . . . . 122 81.97

 

4 . . 2 7 . 4 2 40 45 20 . . . . . . . . . . . . . 120 87.50

 

5 12 . . . . . 1 . . 1 39 28 24 11 . . . . 3 . . . . 119 85.71

 

6 . . 1 5 . . . . . 3 . . . . 95 16 . 3 . . 2 . . 125 88.80

 

7 . . . 3 . . . . . . . . . . 3 . 81 56 . . . . . 143 95.80

 

8 . . . . . . . . . . . . 1 . . . . . 119 15 3 . . 138 97.10

 

9 . . 3 2 . . . 2 . 1 . . . . . 1 . . . . 38 49 29 125 92.80

 



           

DTW 

              

3-tuple 

  

zoning

         



 

[1] O.D.Trier; A.K.Jain; T.Taxt; Feature 

Extraction Methods for Character 

Recognition

 

A Survey ; Pattern 

Recogniton; Vol. 29; No. 4; 1996; pp. 

641 662. 

[2] R.Plamondon; S. Srihari; On-line and 

Off-line Handwritten Recognition: A 

Comprehensive Survey ; IEEE Trans. on 

Pattern Analaysis and Machine 

Intelligence; Vol. 22; No. 1; January 2000; 

pp. 63-83. 

[3] N. Arica; F.T. Yarman-Vural; An 

overview of caracter recognition focused 

on off-line handwritting ; IEEE Trans. on 

Systems; Man and Cybernetics-Part C: 

Application and Reviews; Vol. 31; No. 2; 

May 2001; pp. 216-233. 

[4] C. Suen; M. Berthod; Automatic 

Recognition of Handprinted Characters- 

The state of the Art ; Proceedings of the 

IEEE, Vol 68; No 4; April 1980; pp. 469-

487. 

[5] A. Amin; Off-Line Arabic Caracter 

Recognition: The State of the Art ; 

Pattern Recognition; Vol. 31; No. 5; 1998; 

pp. 517-530.  

     

DTW

[10] S. Mansoory; H. Hassibi; F. Rajabi; A 

Heuristic Persian Handwritten Digit 

Recognition with Neural Network ; 6th 

Iranian Conference  on Electrical 

Engineering; Vol. 3; 1998; pp. 131-135 



  

[12] S. Belongie; J. Malik; J. Puzicha; Shape 

Machting and Object Recognition Using 

Shape Context. IEEE transaction on 

Pattern Analysis and Machine 

Intelligence; Vol. 24; No. 4; 2002; pp. 

509-522. 

[13] D. Cheng; H. Yan; Recognition of 

Handwritten Digits Based on Contour 

Information . Pattern Recognition; Vol. 

31; No. 3; 1999; pp. 235-255.  

[14] S. Chakravarthy; B. kompella; The Shape 

of handwritten characters ; Pattern 

Recognition Letters; Vol. 24; 2003; pp. 

1901-1913. 

[15] C. Papadimitriou; k. Steiglitz; 

Combinatorial Optimization: Algorithm 

and Complexity; Prentice- Hall, 1982. 

[16] R. Jonker; T. Volgenant; A Shortest 

Augmenting Path Algorithm for Dense 

and Sparse Linear Assignment Problems ; 

Computing; Vol. 38; 1987; pp. 325-240.  

[17] Bookstein; F.L.; Principal Warps: Thin 

Plate Splines and Decompositions of 

Deformations ; IEEE Trans. Pattern 

Analysis and Machine Intelligence; Vol. 

11; No. 6; 1989; pp. 567-585. 

   




