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… eine Sammlerin im Feld





… auf der Wabe



… Ankünfte an Futterstelle

Source: Seeley, The
Wisdom of the Hive



Informationsgehalt des Tanzes

Karl von Frisch
im Feld

auf der Wabe



Bemerkenswerter Prozess!

 F = Features(Site)
 D = Dance(F)
 P = Perceive(D)
 M   = MappingToField(P)
 Y = Flight(M)

= Flight(MappingToField(Perceive(Dance(Features(Site)))))

Source: Neurobiology Group FU Berlin



Stimuli emitted by Dancers

 Body movements
 Wing buzzes

 Particle oscillations
 Laminar air flows
 Dynamic electrostatic fields
 Comb vibrations

 The “waggle scent”
 Heat
 Food and odor samples



Historic Robotic Bees

Harald Esch, 1950s Axel Michelsen, 1990s

NO FOLLOWING BEHAVIOR REPORTED



RoboBee



Dance Tracking



Trajectory Analysis



Model of the Dance



RoboBee Hardware: Plotter and Frame



RoboBee Hardware: Orientation Motor and
Rotary Encoder



RoboBee Hardware: Arm, Body, Wing Driver
and Cameras



Vibratory Cues: Wings

Recorded at 1000 Hz
Playback at 25 HzRecorded at 250 Hz

Playback at 25 Hz
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Gustatory Cues: Trophallaxis



Thermal Cues: RoboHeating

heating: resistor



Behavioral Cues: RoboBee Cameras



RoboBee’s Vision system



RoboBee Hardware: Hive Setup





Harmonic Radar

Prof. Dr. Dr. h.c. Randolf Menzel



Recruitment Experiment



RoboBee: bees follow robotic
dances

playback
at ¼ speed



BeesBook









Grid matching takes 0.6 s for a single tag
-> 350 core years for all data



Data Transfer:

4 Hz * 60 days * 2 Mbyte ~ 160
TByte

Data Storage and
Analysis:

Tape Drives &
Supercomputer

(6-12 months
computation time
on up to 3000
cores)





Dankeschön!
Für weitere Informationen:

biorobotics.mi.fu-berlin.de








