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Abstract: To improve the scanning speed of the laser confocal system, a field synchronous scanning
method was proposed. The laser confocal microscopy system was implemented with a GVS002 two-di-
mensional galvanometer from the THORLABS Company. The scanning waveforms of galvanometer
were calculated in accordance with the parameters and scanning range of the optical system. The syn-
chronous scanning waveform was output from a PCle6353 multi-functional data acquisition card of NI
Company. Meanwhile, it collected the optical intensity signals at the pinhole at the focus of the confo-
cal microscopy system and scans a 256 X 256 image and a 512X 512 image successively, recording the
scanning images and imaging time; then, the scanning waveforms were output in field synchronization
under the same hardware structures, recording the scanning images and imaging time. The experi-
mental results show that the speed of the 256 X256 image scanning through field synchronization can
be increased by 10 times and the speed of the 512X512 image scanning can be increased by 5 times. In
addition the field synchronous scanning can meet such requirements of the confocal microscopy ima-
ging as the clearness and strong capacity of resisting disturbance. Compared with the line synchroniza-

tion scanning, the field synchronous scanning can eliminate the retention time during the line to line
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conversion and significantly improve the scanning speed without changing the hardware.

Key words: Confocal microscopy; Two-dimensional galvanometer; Field synchronization; Board card

control
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Fig. 1 Principle of galvanometer scanning system
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Fig. 2 Schematic diagram of galvanometer

Kl 2 Piron g “HER BT R HLIRZS M . —HEdR B
5o R e 2l el R S A S S B A R T A
B Ty 1) S S5 ) e sl T e . AR IR B 4
i R GER LR EE K iz AL B BeA R, ol LA
BB G AR S R A BE R

y= —%fstan 2w,
f 2o (1)
__Jo . tan Wy
{x— 1. (etan 2w, 1 f, w05 2. 2o,



5 6 0]

XA T 25 < O I A I IO TR i B 4 A 1259

Horb e 2 TR RBE P WA I B Z B, f,
EYVBR AR, O B EIE R, £ RN M
BRAEN, 0, 0, RN 2,y TR IR 5 A B
2.2 IRERAERSGNIERRE

I T PR B S — O e T A, LR A
W . 30 H 2 P AR R 3 b e 2 B R e A B
AN 308 3 LA 35 % L T O vk L 7 B s R R
B I IE T 1 B A O B A . Y
24 VB — 2 1) HL O 7 O B — Y R B H
G 7 55 152 07 6 A0 45 BT AR B2 A BE e 5% . HL g
T, A £ 55 FL I 28 0 L P20 0K B0 L
P B8 1wz A B S R 5 2 E L,

AR SO IR B R SR PC HLYE S b
A AL, 32 2 Ty R T R R B 0 4 R L i i
USB # 0 5 Z Y e 80ili R 5 R #4730 15 , I FLAE
FInE 3 s . 29 ae i R4 R PC HLA TS
4R BE I A D/A % 4 KR Ha % 78 4 i AR
PL RS S S XY 5185, fEREE
Bl R B, 22 ) fil 308 SR 2 S R 2 L AR 1 A B AL
AW JERR AR S LU R A Sl A/D e

KBS @ USB 2 02 HE] PC . PC
Ui X AE 5 PEAT AL BRIE R
RERGE o
R | %%E%ﬁ. J P
- |
e 28 -
B3 YR R g A

Fig. 3 Schematic principle of galvanometer control system
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(a) Scanning drive waveform of ax-mirror
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Fig. 4 Waveforms of galvanometer
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Fig. 5 Line synchronous timing sequence
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Fig. 6 Frame synchronous timing sequence
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Fig. 7 Comparison of output waveforms in different modes
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