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Method for preprocessing mammography image based on CCD

ZHANG Feng-sheng, WANG Hai-feng, SHI Hong-guang
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Abstract : The key to apply CCD to implement mammography is to improve the coupled efficiency
of light from scintillation screen to CCD, and it is necessary that the image system has a large
relative aperture and adopts close imaging, which makes the CCD image seriously distorted.
This paper presents an efficient preprocessing method to compensate image distortion.
According to the conjugate relation between the object and its image, the object plane was
divided into many micro object elements that have one-to-one correspondence with the pixels of
image sensor; Monte Carlo method was used to simulate the light distribution on image plane
made by the light from each object element, namely point spread function. A point spread array
was constructed from all point spread functions of all elements; each row of the array
corresponds to the point spread of function an object element. A linear system of equations to
describe the relation between all object elements and all image pixels was built on the basis of
the point spread array, and a lifelike image was obtained by solving the linear system of
equations. The calculation results for an actual optical system verified the validity of the
method.

Key words: mammography; CCD; Monte Carlo simulation; point spread function

55 SBERETHFREMEFHEL.CCD RAER R
WEAER,KRTCCD WRBAEMAR A RO/ REER . SR E KA EF R R
BAGIRBE T 5. 5 HETI R A B FAARX & TE FCCOMBF LI IRX KB 0y B £ )

Wi HHE.2009-10-26; {&[E BHA:2009-12-05
TEZR A K RAEQ962—), B AL A, B, %8B, FENBWEERGMUB LEUEBFEAR LEHTERRGEER
Z T €. E-mail:fszhang1994@yahoo. com. cn



REFIE2 2010,31(3)

KRAE % T CCD WAL X KBE RGBT EIT BT« 409 «

#O02 HCCD AR X KIFFH M LBz — 2
B N B BICCD FOREAT) X L E A 13 FiB 4
TR LTS B ESESMEERS . B RN
A SR TR AR (BB R A SR IE . B IR R OEHE
BRI, MG KRG 3 5% 1 AR T FL AR A0 SR BU BE
B AR XK S8 CCD B R BN . & X 81
g5 —Fh A RrMz B R 25 B A BRI E 7 3%, A
FERERENIBRBEEEG.

1 BEFCCOWHFULIARX LB

G R IE

EFCCD R FHAMX KBHAREME 1
BN o B EARFRT Bk 2L b5 B B BUR AR X 5
LB bR HLE T EAR S B 253 59 =N AR
B B IR B & 5 A AT L 22 I 5 B R S AR
B8, MR BICCD L BN RECCD i El
B IFHATIRAE T RAL B,

FUIR X KRR T B AR ALIRALH X L&
P R TIREHBEEMENZSMIRARHWE, X
SR HLEE 22, BRI, X FLAIR X B R AW BR R
BEREE., ITRRX 55X 52k H RN E
mal , 2L AR X e 48 % 09 i 5 R EARAR , X 1 | TR R R
KGR R IR 5, shah FUIR & G T E
F5R M 240 mm X 180 mm, Tj B B &9 7 Mk R R ~F
CCD, H Y68 — /N F 50 mm X 50 mm, iX i E
RKBBREBEARHMMGE, LIRERIE T B
W58 SR B R AR LA B 3k B TR 76 3 BE B A%
15, LA3E K BAR Y 68 B L i AR ST LA L 3 BE B R
BAEAE X 3E BUBAR T & REAR, Ik, R B
R EHR AL T R R R = B R &

Bl EFCCOMBFALIARX ZBXAERER
Fig. 1 Block diagram of the digital mammography
system based on CCD
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Table 1 Refractive surface parameters
HHEF S r d n v

1 77.740 2.00 1.516 33 64.1

2 28.106 8.53

3 116. 459 4.53  1.693 50 53.3

4 —113.755 5.26

5 —44. 424 2.00 1.516 33 64.1

6 48. 338 9. 00

7 84.284 7.68 1.834 00 37.2

8 —55.138 0. 20

9 55.095 10.25 1.772 50 49.7

10 —34.731 2,17 1.72151 29.2

11 43.543  16.50

12 —24.937 2.00 1.80518 25.4

13 o 7.69  1.77250 49.7

14 —47.631 0. 20

15 —190. 000 5.50 1.772 50 49.7

16 —42. 440 0. 20

17 —190. 698 4.30  1.772 50 49.7

18 —42.764
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Fig. 5 Contrast of images before and

after pre-processing
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