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Abstract

Eyes are very important to our lives. Biologic parameters of anterior segment are criterions
of determining whether the eye is sick or not. With the development of digital image processing,
it is possible to capture, analyze and archive the anterior segment image by computer. Capturing
the image and automatic analyzing of biologic parameters is useful for diagnosing illness,
planning for cure and estimating the result, etc.

The object of this paper is to design a system of capturing, analyzing and achiving the
anterior segment image. Firstly, some modifications were made on the dlit lamp in order to
capture dlit light micrographs of the human eyes. Secondly, the anterior segment image, which
was acquired by the method of direct foca illumination, was analyzed automatically to give
some physiological and pathological parameters. Then the dlit light micrographs were
transformed according to the DICOM standard. In this paper, some special work has been done
in the aspects as follow:

® Some modifications were made on the dit lamp, including designing the photic channel

and adding equipments for capturing image.

® Completed a sub-system to capture and review the anterior segment image.

® Based on the comparison of some classical edge detection operators, an improvement

was made on the Canny’ s optimal edge detection operator for the image as the character
of them.

® Designed a method to distinguish edges of the outside, intestine surface of the corneal

and the anterior surface of the irisin the image. Some biologic parameters of anterior
segment were given automatically by curve fitting.

® Studied on the storage standard of DICOM. And transformed the anterior segment

image into the format of DICOM standard.

The system, which had been designed, can be provided as an important diagnostic tool for
the doctor in the clinic. It is convenient and practicable with good intercommunion. Because of
the limitation of the hardware, the method needs to be proved in the practice more, the system
must be perfected gradually before it can be used in the clinic application.

Keyword: anterior segment, dlit light micrograph, image processing,
DICOM standard



8L e 1
8L 2 et et 2
8L 3 e e 3
814 e e b e e nreenaean 4
................................................................... )
....................................................... 7

£S2C 751 OO PRUSRTSRR 7
83 2 ettt he e te e re e e nreanten 8
................................................. 10

AL e 10
8A.2 e e 11
............................................................. 13

8D L e b ns 13
8D 2 et r e e reenns 13
8D, 2. L 13
8522 CANNY e e 18
8523 CaNNY e 20
8D, 3 e ———————————————— 22
BD e ———————————————————————— 25
8D D e ——————————————————————— 26
............................................................. 28

86.1 DICOM REVIEW ..coveveveveeetese e see e saesessssenssnesennnnes 28
86.2 DICOM 29
80.3 e ——————————————————— 34
.............................................................................. 38






§1.1

. 5/6
Quigley™(1996)
Slit

1-1 M2 1/6

670

r

lamp microscope).

; 2000

(4151,

r

(Shit lamp): Gullstrand



2002

1911 2 ,

(216,

6. Scheimpflug . ,

r

DICOM (7, DICOM

§1.2

1971 Hammersmith ¢, 1979
Dragomirescu. Hockwin. Sasaki Scheimpflug , Topcon
Optical Company SL—45 .

; 1984  Zeiss
Scheimpflug : 12 . ,

r

8

( ) EN
Scheimpflug ,



§1.3

Scheimpflug

DICOM

PACS

Canny

DICOM

x

DICOM

PACS

DICOM
PACS

DICOM ,

Orbscan Il

r

, PACS

DICOM DICOM

DICOM

PACS



2002

§1.4

: DICOM
DICOM . PACS

r

Canny

DICOM



DICOM

A/D
2-1.

DICOM
PACS

x

—~—

2-2

NO2JI1d



............................................................................................



§3.1

31

&

e —
.\u\. .,......_h..__u. I.L,.w.ﬂ
o ) \u.wk

31



2002

[10] .
45°
3'2 x x r
- Lr
: = -ISJ
f By 4 .
3-2
. (X 1.6X),
10X, 10X 16X ,
3'3 x x
§3.2
3/
640 480
24
: 60
. 640X 480% 24 % 3+-8=2.76 X 10°B==2.63MB/
CCD, , , USB



|IEEE1394

3. CCD : ;
AD , PCI
USB CCD; usB ;
IEEE1394 CCD,
; CCD
; ; WAT—902B CCD.
768X 494, 16 .24 32 : 30 / .

Flyvideo EZII o 32 PCI

AVI . Acer 7100— M . CPU P
1733, 256MB. TNT2, o
; CCD

, CCD , CCD



2002

CCD . PCI
§4.1
Windows ,
- Windows ’ . Windows
. Windows MCI ( Multimedia Control Interface}
Windows , DDK Windows
, Windows . . MCI Windows
, . Windows
1993 1 ., Microsoft Intel . IBM . Microsoft  AVI
Intel  Intel Video : Video for Windows (VFW), PC
. Video for Windows AVI
Visua C++ Video for Windows MClI,
\ [11]:
1. , a Windows ’
2- r r
3. ,
1. H o CPU r
2. . :+ 320X200. 640:4480
: 8 .16 . 24 32
3.
4 ( )

« 10 »



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

