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Development of Two Dimensional Scanning Fiber Probe Excited by
Single Actuator
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(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract A scanning fiber probe is developed to perform two-dimensional (2D) scanning for optical coherence
tomography (OCT). The probe exploits resonant oscillations of a fiber cantilever, and asymmetry geometrical
structure of the fiber cantilever has two distinguished resonant frequencies along orthogonal directions. Orthogonal
resonant oscillations are excited simultaneously and 2D scanning patterns are generated when it is actuated by one
piece of piezoelectric bimorph through a driving signal with mixed frequencies near above mentioned resonances. The
scanning sampling density crucial to imaging quality can be deliberately controlled by setting of the driving
frequencies as well as fetching duration. Fine tuning the driving frequencies within the widths of intrinsic resonant
curves of the designed fiber cantilever results in large scanning amplitude with different Lissajous trajectories and
thus different scanning coverages are produced. For correct image reconstruction, a 2D position sensitive detector is
also introduced in the developed probe to record the scanning pattern simultaneously. With the developed probe to
the established OCT system, experiments on typical samples for en-face imaging are carried out at 2 frame/s. Those
preliminary imaging results are presented in the paper.
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Fig.1 Configuration (a), prototype (b) and

vibrating (c) of the fiber cantilever
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Fig. 2 Schematic diagram of the vibrating fiber probe
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Fig. 3 Scanning pattern under the different phase
mismatch when the frequency ratio equals to 2592185
(a) 30°; (b) 60°; (c) 80°; (d) 86°
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Fig. 4 Scanning pattern under the different

frequencies ratio
(a) 259:185; (b) 142.1:159. 9;
(c) 260.9:226.1; (d) 455.95:371.53

BT 3 FE 4 ATRAE W, FH#E L BT
B IR IR S5 5 REM Z AR R ok E . H
AMEEYRDZ RS FS O EENEWE, BE
R T o R T B HR BN R R K B 2 AR B B SR R )
ma , R L IR AT R, MR Ty & HIA B R
gzt K. ATRIAEHE 3(a), (b)FE 4(a), (b)
M REBLE B 4 A AR 5, X 02 B T A AL 22 R 0 3R
RN EFRERSIER. B 3, (d BREER
BAWS A TFHARER/N, AEAERHEL
R, B#PLE B HRE 4(0), (D, Fi ¥ 5,
HEBEB —E o PRMER,

F—ANRENSHERRBEE ., BRERER
WMEMR BB 4 BAR (B2 MR 5 1
RNEEAL A BB A /NS LU, A RO ZE BE AN B B A
LR AL B E R K, R 1 s,

F1 MELMEPILHXER
Table 1 Relation between the ratio of frequencies and

corresponding period

wr /Hz* w1 /Hz Self-repeating Period /s
frequency Ay /Hz
200:300 100 0.01
2592185 1 1
142, 1:159.9 0.1 10
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Fig. 6 En-face images from a coin at corresponding

imaging location
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