| lemik —

ﬂﬁ? B S iE X (Articles) M SR 2012,30(21)
HE s 0 & 55 R PR Zh s R e &R e vt it

RSLEE, Tk o
Ao kFAMMFEEFIRFR, T 210096

BE RENZHSETHIERN, EAXREESREREFTRTUSIENUHELTR,RSHEAENE-_XFTAEH, RELXUARER

%9"1‘H#{*ﬁﬂ.ﬁﬁ)&h*ﬂﬁﬁrﬂ.ﬁ&*ﬁ ARSEH AT RR, Alt, REMREOENERZCHEXRANBINEEZESH , AXE

F Goldmann EFREITRE , TREBELLEXNEFRIKRNREESREE G, UFPGA A%l , Bid k2R ELMERRTHR
ENE5RKEGHANEREMENSIEL Nios I AR RZEH B AEZRLMERENEN  MABBREFE—EER

WMHEAENRRNREE, REEGHNHISRERGFERBRPAREMUBRREREETS, RPRGEEMEE, MUEREEITE

BEREREAEETEGANRERG FLEEZETNHATERTHIRES, Z2ETUEEERMIRREENITESEARHT

B E &R E . USB L& B R EFME RUFALRISHHNBENEEER,

x@M BRE;REBRK;FPGA;xX=#R%L;USB

hESEE TP302 XRIRIRA A dol 10.3981/j.issn.1000-7857.2012.21.010

The Design of Dynamic Acquisition System for Intraocular Pressure
and Fundus Image

ZHAO Xingqun, SHEN Yanwan

School of Biological Science & Medical Engineering, Southeast University, Nanjing 210096, China

Abstract Glaucoma is the degeneration of the optic nerve head caused by elevated Intraocular Pressure (IOP) and diurnal variations. It
is the second leading cause of blindness. The pathogen of glaucoma is very complex. Although abnormal elevation of IOP is the main
reason, visual field defects and optic disc changes in eyes are also the symptoms. Therefore, IOP and fundus are two important and
indispensable parameters for the diagnosis of glaucoma. Based on the principle of Goldmann applanation tonometer, the IOP measurement
and fundus image are obtained by a single measurement. FPGA is the core unit of this design, the value of IOP and the acquisition of
dynamic fundus images are measured by the optical probe which is pushed to contact the eye. IOP is measured by the software of Nios II
which controls the probe pressure by using embedded soft—core. The value is indirectly calculated through selected appropriate algorithm
of image segmentation for corneal flattening area. Design of dynamic fundus image acquisition system includes lighting system and
observation system. The lighting system is made up of Cora lighting. The observation system acquires flattening corneal images and the
fundus images in the process by means of imaging sensor. In order to verify the function of this system, the experiments, such as
simulated eyeball and live animals, are carried out. The system is able to calculate IOP, acquire real-time dynamic images, and display
and store images quickly and easily. It provides two important and indispensable parameters for the diagnosis of glaucoma.
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Fig. 1 Principle of flatten cornea used by optical probe
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Fig. 2 Block diagram of lighting system

67 I



] jcmik

538 32 (Articles)

B S 2012,30(21)

SCIEACE & TECHNOLOGY REVIER

212 WBREHR

ARG RHER W E 3 Fin, ARG % T2
FPGA EP3C16Q240 4% 0>, FPGA 4% 0> F A He 5 ) I B it
IR 2 R S He 3l IR Bk A R AR Rt 0 o IR RSk Y

‘ UL

e 3 #2i
Lk
l Fa R P 15
- = LCD 5.3 IR A
ek MR
[

PC R (@ R R
B3 REEHFRE
Fig. 3 Hardware schematic
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Fig. 4 Software framework
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Fig. 5 Block diagram of image acquisition unit
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Table 1 List of registers and default values of MTOMO0O1

AT A i NN e i {H
0x01 EELc 0x000C 0x0100
0x02 Y i 0x0014 0x0100
0x03 i H 0x03FF 0x003F, 0x003F
0x04 % H 58 0x04FF 0xO1FF,0x01FF
0x05 K- I 0x0009 0x0009
0x06 RS 0x0019 0x0019
0x09 PRI 58 0x0419 0x0067
0x2B AT 51 3% 45 0x0008 0x0067
0x2C A3 AT 5 1 i 0x0008 0x0067
0x2D A7 75 51 4% 45 0x0008 0x0067
0x2E AT ARSI 45 0x0008 0x0067
0x35 EEE 0x0008 SETCMOSGAIN

* 2 AEENEHANEGERXTHRKME
Table 2 Maximum frame frequency with different master
clocks and image formats

TR 5 /MH 2 SXGA #3X (1280x1024 ) 1 2 /fps
48 30
24 15
12 7.5
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Table 3 Gain setting recommendation

R BRIEK WA S 5
1.000—4.000 0.125 0x08—0x20
4.25—8.00 0.25 0x51—0x60
9.0—15.0 1.0 0x61—0x67
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Fig. 6 Timing simulation of USB transmission module
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Fig. 7 Flowchart of USB application software
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Fig. 8 Experimental system of rubber ball model
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