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The Rrecognition of Rotated Multi-font
Character Based on Eigen Space

LIANG Huagang,CHENG Jia-le,RU Feng

(School of Electronic and Control Engineering ,Chang’an University ,Xi'an 710064, China)

Abstract: For the problem that it is difficult for computer to recognize rotated multi-font character, a method of character
recognition based on the Eigen space approach is proposed. The character features are extracted, the character feature space is
established, and then the trajectories of character is determined. The characters and the corresponding rotation angle is
identified by comparing similarity of characteristics of the character under test and the trajectory though space distances.
Finally, experiments have been performed taking a single font characters and multi-font characters as examples. It is found that
54 characters among 62 characters can get 100% recognition rate and the accuracy of rotation angle can get 94%. Experiments
indicate that the proposed method has a high recognition rate.

Key words: character recognition; rotated character; eigen space

(ICR)

: g 1
[2],
. . ’ Y Y
Hu |Zernike . Gaussianm
Hermite Ll Ll .
[5]
2 Y )
: 2014—07—08; : 2014—09—01

(61203374 ; (2014KW01-05)



83

4 b
o ‘v SV =g (2)
0 3 . 1 ~
[7]
: 62. fo 1024
(32X32) n(n < 35) Uw» =
— n
: ) ) {gougaz e"'sgogs}v Ffm - Uf,k)T(fﬁw —m")
. 32 X3
Soco {Fyo b s
’ L.
3.2
Xy
u,® x X, X L
R X,
are , dr
mind*? , k
AR ’ [s]
1 1 000 .
AP = @t 4 @i 4 gho 3
3 A =@, — @, (i =1.2.3),9,
, 0, Lt 5J
3.1 e ’
1 ~ 1 000. s
10X 8 X Fkoi1y  Fkoo
o o o ' ak.
(@=0",1"+--35") 36 , ; ;
Y 2 ! 4
’ 0 11 +ZZ6.(, D + 11 —‘—126.(’) ( )
32X 32 AT X Fkoi vy Fkyo
1, ,
4
32X 32 i A~7Z .
) 32><32 a~7z O’\’g ’
1024 62 . s
(D). Century , Century,
’ ’ Courier, Times New Roman  Arial 4
(2 s
A1sA2 Az 500 553 . ’
QP23 P3 sttt s Q35 ( 2), 360° 10°
35
k 1 k k & kYT ’
= — J— L 1
Z 36;[(f0m m") (foc m*) :l @Y 39X 39



84 2015
3 s
, 63.04%,
1 Century
/%
I 93.48 1(6.52%)
o 93. 48 0 (6.52%)
s 86.96 S (13.04%)
w 97.83% W (2.17%)
z 97. 83 7 (2.17%)
1 97.83 1(2.17%)
2 6 63. 04 9 (36.96%)
9 76.09 6 (23.91%)
54 100
5 Century 62
. 99. 47%
(—10°,+10%)
3 A 20
s 32X32 1024 X1
s (D (2)
5
. b 6
4 ’
L. R
. A , R=3,
1.0
0°.120°  240°, Uk, 0.9 — oa t | *Century
0.8
. 0.7 M )‘*""(‘ —=CourierNew]|
5 0.6
Lk, . 3 goj il -+ TimesNR
) . o4 il
4 . mind*"’ 03 ol = Arial
0.2
0.1 _:;;#!!
0 ,

4

S UNTOUNAANYA

/A

v

120° &0

BAES
240°

4 A
62 Century

1 ,

100%,
90 %

d/(X)

10 15 20 25
g5

30

35



85

4 s
[6] ) , . LJl.
,2009,8(4) :175-177.
[7] . , Mat-
_ lab [Jl. +2010,31(4) ;75-77.
1] ; ’ . . [8] Karl Deckers, Adhemar Bultheel. Rational interpolation: II.
12010.21(6) : 944-948. Quadrature and convergence[ ] |. Journal of Mathematical
[2] Huihuang Zhao. Dejian Zhou, Zhaohua Wu. SMT product Analysis and Applications, 2013,397(1) :124-141.
character recognition based on BP neural network[ C]//2010
Sixth International Conference on Natural Computation
Yantai,China: IEEE,2010:589-593. ,(1980-), ’
[3] . , . [Jl. .
,2012,11(1).18-19. . E-mail:1hg19800305@ hotmail. com.
[4] , , [(cly ,(1989-),
. E-mail ;271664931 @qq. com.
« ,2010. (1969, ’
(5] Ll : :
,2012,31(2) :90-93. . E-mail ; fengru@chd. edu. cn.
( 81 ) [2] Greene J, Hamdy E. Beal S. Antifuse field program-
mable gate arrays [ J]. Proceedings Of The IEEE,
4 1993, 81(7):1042-1056.
NC Verilog [3] Steve SC, Chen W-J, Esam E. Methods for program-
FPGA ming antifuses having at least one metal electrode.
USA: 5316971[P]. 1994-5-31.
’ [4] FPGA [D].
FPGA ’ , 2011.
’ [5] , ; .
’ [l » 2011(3) :6-9.
FPGA [6] , , . Verilog HDL ASIC
[J]. , 1996(1) :27-30.

[1] Addison M J S. Application-specific integrated circuits

[M]. [s. L.]: Wesley Educational Publishers Inc,
1997.185-187.

,(1991-),
. E-mail: wanghongxin007@163. com.



