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Visual Detection of Air Vehicle Prototype with Flexible Aerodynamic
Shape under Airflow Disturbance

WANG Xiang-jun'?, ZHANG Ning-ning'?, YU Ya-nan'?
( 1. State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China,
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Abstract: In order to study the anti-disturbance characteristic of the Micro Air Vehicle (MAV) with flexible aerodynamic
shape, a hovering MAV with flexible aerodynamic shape was designed, and the finite element method was used to
conduct modal analysis of its vertical airway. Then, its vertical lift and hovering were achieved. The preliminary
three-dimensional visual inspection of the aircraft was completed in an airflow disturbance experimental device, which is
based on binocular stereo vision. The aircraft’s motion trace and morphological changes of the aerodynamic shape under
airflow disturbance were recorded using stroboscopic imaging technique, which provided an effective extraction method
for studying the unsteady aerodynamic characteristic of the flexible aerodynamic shape and the anti-disturbance
mechanism of hovering MAV.
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Fig.1 Three-dimensional entity structure model of vertical airway
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Table 1 The first three orders of natural frequency of the airway structure

Order Natural frequency /Hz
1 657.92
2 742.42
3 1 008.50
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(a) Vibration model of first order (b) Vibration model of second order (c) Vibration model of third order
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Fig.2 Vibration models for the first 3 orders of the airway structure
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Fig.3 Micro air vehicle prototype with flexible aecrodynamic shape
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Fig.4 Structural model of binocular stereo vision Fig.5 Three- dimensional visual detection system for airflow disturbance
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(b) Right image edge extraction
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Fig.6  Stroboscopic image edge extraction
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