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Abstract ; This paper investigates the mechanism of woodpeckers and explores the movement and
mechanical properties when they peck the trunk. The woodpecker pecking motion is recorded with
a high-speed camera and decomposed into an image sequence with MATLAB. The woodpecker
pecking motion is observed and captured with the image sequence,and the pecking motion parame-
ters were analyzed. Based on the characteristics of pecking motion and the skeletal system, the
woodpecker linkage model is established and the mechanical analysis of woodpecker pecking is
carried out. Through observation and analysis of pecking motion, the maximum pecking speed
(4.056 m/s), impact acceleration (8 112 m/s’), and the maximum torque of thoracic
(2.3 N-m) and caudal vertebra (3 N-m) during pecking are obtained. The results show that

YrFE HHE:2018 - 10 - 28
E£TH xR ARBFIEETH (51775541)
EE R P (1963—) 1 4%, B3 TR SR EH AR it



1112 WHERKESMARBFR)

o535 3%

woodpeckers have a stable body with a small moment of joint resistance under the big impact. The

woodpecker pecking motion can be applied to the quartering hammer design to make more reason-

able under the force, thus reducing the material performance requirements, which can reduce the

cost and prolong the service life.

Key words ;: woodpecker ; pecking motion mechanism ; linkage model ; mechanical analysis ; bionic

design
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Fig.1 Image sequence of woodpecker in pecking motion
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Fig.2 The feature points extraction of woodpecker

in pecking motion
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Fig.3 Motion profile of woodpecker in pecking motion
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Fig.5 The skeleton system of woodpecker
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Fig. 6 Dynamics analysis of woodpecker when pec-

king
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Table 1 Angle measurement data at joints (°)

6, 6, 0, 6, 0 9,

6.26 81.73 61.14 11.40 40.13 13.90
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Table 3 Results of force and moment during pecking acceleration stage

Fl/N F)/N F' /N FI/N M|/(N-mm)  M,/(N-mm)
0.62 1.15 2.02 0.89 35.76 68. 80
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Table 4 Results of force and moment during contact impact stage
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