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Development of high speed synchronous control system for
real time 3D eye imaging equipment using deadbeat observer

Jong-Sun Ko, Young-II Kim and Tae-hoon Lee
Dept. of Electric-Electronic & Information Engineering

ABSTRACT

To show a retina shape and thickness on the
computer monitor, a laser has been used in
Scanning Laser Ophthalmoscope (SLO)
equipment using the travelling difference. This
method requires exact synchronous control of
laser travelling In optic system to show a clear
3-dimensional image of retina. To obtain this
image, this exact synchronism is very important
for making the perfect plane scanning. In this
study, a synchronous control of the galvanometer
using deadbeat torque observer to make
3-dimensional retina image is presented. For the
more, a very simple mathematical model of the
galvanometer is approved by experimental result.
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Fig. 1 Basic configuration of the SLO
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Fig. 2 Structure of SLO
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Fig. 4 Response characteristics of
the galvanometer
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Fig. 5 Examples of the horizontal scanning
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Fig. 6 Equivalent circuit of the galvanometer
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Fig. 7 Block diagram of control system
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Fig. 8 Block diagram of galvanometer

using Simulink

(a) conventional PI control

(b) PI control with deadbeat observer
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Fig. 9 Simulation result
(slow:3,000rpm, fast:18,000rpm)
(a) PI control (slow) (b) PI control (fast)
(c) using observer(slow) (d) using observer(fast)
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Fig. 10 Circuit of the SOS signal generator
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Fig. 12 Experiment result
(slow:3,000rpm, fast:18,000rpm)
(a) PI control (slow) (b) PI control (fast)
(c) using observer(slow) {d) using observer(fast)
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