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Abstract 

  This paper presents the design of flapping systems for small air vehicle used in surveying robot for an 
area that is hard to access. This paper also focuses on flapping mechanism of micro unmanned aerial robots that are 
similar to birds and insects. Our design consideration will have a wingspan up to 15 centimeters. Enable 
technologies for fabrication of these designs are 3D printers by using polymer materials with low density and 
weight. Characterizations of flapping wings are simulated and examined in this paper. This micro flapping wing 
robot will be tested and performed in real environments. 
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1. Introduction 

Flapping wing robots are inspired from nature and 
developed for several mechanisms. Main objective is to 
improve flying characteristics by imitating the flight of 
birds and insects [1-2]. Recent challenges are volume of 
devices, accessibilities, strength of material, and 
stability control of the flight. Designs of flapping wing 
robots are studied for many perspectives, for example, 
geometry and materials of wings, flapping mechanism, 
mechanical structure, radio system control, CFD 
(Computational fluid dynamics) analysis and power 
sources. Flapping mechanisms are investigated by using 
several methods. By using a commercial 3D printer, C. 
Richter and H. Lipson [3] fabricated a four-wing robot 
with a total weight of 3.89 grams. For analysis of 
aerodynamics of flapping wing robots, H. Liu et. al. [4] 

has built a flapping wing robot and studied flow of air 
when the flapping robot is moving. This robot contains 
a clap and fling mechanism. Moreover, D. Mueller and J. 
W. Gerdes [5] designed a flapping wing robot by using 
a crack rocker mechanism. This study examined several 
folding mechanism for measuring a lift force in each 
design. J. H. Han et. al. [6] has reviewed information 
about flapping wing robots for a wing structure, 
flapping wing mechanism, flight control, and power 
source. H. Y. Chao et. al. [7] has compared 
specifications on microcontroller boards. For a power 
supply of flapping wing robots, M. Karpelson et. al. [8] 
has collected information about advantages and 
disadvantages in each type of power source. This study 
focuses on the mechanism design for bio-inspired 
flapping wing robots with a 3D-printer construction. 
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