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Optimization on Scanning Pattern Realized by Asymmetry Fiber
Cantilever Driven by Single Piezo Bender Actuator

Huang Liangmin Ding Zhihua Wu Tong

(State Key Laboratory of Modern Optical Instrumentation , Zhejiang University ., Hangzhow, Zhejiang 310027, China)

Abstract A probe capable of two dimensional scanning for endoscopic optical coherence tomography based on the
asymmetry fiber cantilever driven by single piezo bender actuator is developed. However, Lissajous pattern realized
by driving signal of sine form is hard to balance between uniformity, coverage and frame frequency, which hinders
the optimization of scanning pattern. Based on response characteristic of the asymmetry fiber cantilever, the paper
presents an amplitude modulated sine function as the driving signal for optimization of the scanning pattern.
Simulations on scanning patterns under the same frame rate based on different driving signals are conducted, and
evaluations in terms of uniformity and coverage are given. The comparative experiment is conducted too, and the
results demonstrate the feasibility of this method.
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Fig. 1 Schematic of 2D scanning asymmetry fiber cantilever. (a) driving force analysis on cantilever, (b) structure of

the probe, (c) vibrating fiber cantilever
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Fig. 2 Simulation and evaluation results for uniform white noise. (a) distribution of sampling times, (b) bar chart of

sampling times, (c) histograms (bin width=1 pixel) of x-axis sampling times, (d) scanning pattern
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Fig. 3 Simulation and evaluation results for sine signal. (a) distribution of sampling times, (b) bar chart of sampling

times, (c¢) histograms (bin width=1 pixel) of x-axis sampling times, (d) scanning pattern
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Table 1 Simulation results of scanning patterns

Driving sienal Standard Coverage /% Repetition
riving signa deviation “overage / %0 rate /%
Uniform white noise 1.0114 98. 28 40. 88
Sine signal 2.9144 93.95 25.69
AM sine signal 1. 2908 95. 81 38. 82
Raster scanning 3.0216 26.76 1. 68
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Fig. 4 Simulation and evaluation results for amplitude modulated sine signal. (a) distribution of sampling times, (b) bar

chart of sampling times; (c¢) histograms (bin width=1 pixel) of x-axis sampling times, (d) scanning pattern
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Fig. 6 Signal spectra and cantilever response function on z-axis. (a) amplitude modulated sine signal, (b) uniform

white noise (the amplitude has been magnified for 100 times)
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Fig. 7 Experiment and evaluation results for sine signal. (a) distribution of sampling times, (b) bar chart of

sampling times, (c¢) histograms (bin width=1 pixel) of x-axis sampling times, (d) scanning pattern
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