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Calopteryx (Odonata : 

Calopterygidae)
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Anax (Odonata : Aeshnidae)

Aeshna sp. (Odonata : Aeshnidae) - BBC Earth Unplugged
Dragonfly acrobatics in slow motion



• Wing shape

• Aspect ratio 

• With or without petiole
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Boyeria Irene sp. (Odonata : 

Aeshnidae)

Diversity of shape of dragonfly wings. Wootton (2020)
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Boyeria Irene sp. (Odonata : 

Aeshnidae)

Diversity of shape of dragonfly wings. Wootton (2020)

Petiole

• Wing shape

• Aspect ratio 

• With or without petiole



• Wing shape

• Aspect ratio 

• With or without petiole

• Distribution of structures

• Venation & corrugation 

• Nodus 

• Pterostigma
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Boyeria Irene sp. (Odonata : 

Aeshnidae)

Orthetrum (Odonata : Libellulidae)

Chlorocypha cyanifrons .sp

(Odonata : Chlorocyphidae) 
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Orthetrum (Odonata : Libellulidae)

Boyeria Irene sp. (Odonata : 

Aeshnidae)

• Wing shape

• Aspect ratio 

• With or without petiole

• Distribution of structures

• Venation & corrugation 

• Nodus 

• Pterostigma
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Orthetrum (Odonata : Libellulidae)

Boyeria Irene .sp (Odonata : 

Aeshnidae)

• Wing shape

• Aspect ratio 

• With or without petiole

• Distribution of structures

• Venation & corrugation 

• Nodus 

• Pterostigma

Pterostigma

Nodus
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Right forewing specimen 1.14 

Anax parthenope sp. (Odonata : Aeshnidae)
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Hawker

Percher
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shaker

𝐴 sin(2𝜋𝑓𝑡)
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shaker

Laser sensor

𝐴 sin(2𝜋𝑓𝑡)

Output
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shaker

Laser sensor

𝐴 sin(2𝜋𝑓𝑡)

Output
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Right forewing specimen 1.14 

Anax parthenope sp. (Odonata : Aeshnidae) - 115Hz

x0,0029
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Right forewing specimen 1.14 dry

Right forewing specimen 1.14 

Anax parthenope sp. (Odonata : Aeshnidae)

Wings flapping  Anax parthenope julius

(Odonata : Aeshnidae) ∈ [28.31, 35.8]Hz  

Yu, W., Zhang, H., Xu, R., Sun, Y., & Wu, K. 

(2022). Characterization of Wingbeat 

Frequency of Different Taxa of Migratory 

Insects in Northeast Asia. Insects, 13(6), 

520.
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Right forewing specimen 1.14 

Anax parthenope sp. (Odonata : Aeshnidae) - 115Hz

x0,0029
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Right forewing specimen 1.14 absolute relative phase shift

Right forewing specimen 1.14  

Anax parthenope sp. (Odonata : Aeshnidae)
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Aerodynamic study – simplified flapping flight

• LINKS AERODYNAMICS AND MECHANICS

• AERODYNAMIC STUDY OF REAL AND ARTIFICIAL WINGS

• CORRELATION WITH BEHAVIOR OF ACTUAL ODONATA ? 

• MORE INFORMATION ABOUT ODONATOPTERA
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Artificial wing

⍺

Artificial wing x 0,04

• LINKS AERODYNAMICS AND MECHANICS

• AERODYNAMIC STUDY OF REAL AND ARTIFICIAL WINGS

• CORRELATION WITH BEHAVIOR OF ACTUAL ODONATA ? 

• MORE INFORMATION ABOUT ODONATOPTERA
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• LINKS AERODYNAMICS AND MECHANICS

• AERODYNAMIC STUDY OF REAL AND ARTIFICIAL WINGS

• CORRELATION WITH BEHAVIOR OF ACTUAL ODONATA ? 

• MORE INFORMATION ABOUT ODONATOPTERA

21

Hawker

Percher



• LINKS AERODYNAMICS AND MECHANICS

• AERODYNAMIC STUDY OF REAL AND ARTIFICIAL

WINGS

• CORRELATION WITH BEHAVIOR OF ACTUAL ODONATA

? 

• MORE INFORMATION ABOUT ODONATOPTERA
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Tupus gallicus Nel et al., 2009 (Meganeuridae), Permien 

(Lodève, France).
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170Hz AG 4,3 Coenagrion (Odonata : Coenagridae)  
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Laser sensor
Imposes a displacement u0 and observe the relaxation 

answer 
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Anisoptera :

• Aeshnidae Anax

• Anax congoliath

• Anax parthenope

• Libellulidae

• Orthetrum

• Sympetrum

Zygoptera :

• Coenagrionidae

• Calopteryx

• Coenagrion
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time

𝜏 = 22 ± 7 𝑚𝑖𝑛

time
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Schematic diagram of the redistribution of

aerodynamic forces.

Thiria, B., & Godoy-Diana, R. (2010). How wing compliance drives

the efficiency of self-propelled flapping flyers. Physical Review E, 

82(1), 015303.

Schematic shape of a beam during a cycle for various relative phase shift

RAMANANARIVO, Sophie. Propulsion biomimétique de structures élastiques. 

2014. Thèse de doctorat. Université Paris-Diderot-Paris VII.


