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Darmstadt Dribblers
Science, Technology, and Team
of the 2009 RoboCup Champion



September 11, 2009 |  Darmstadt Dribblers  |  Dorian Scholz  |  2

Introduction to RoboCup

DiscoveryChannelShort_Robocup2007_xvid.avi
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July 5, 2009: RoboCup Humanoid Final
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Outline

ÁRobot Hardware

ÁScientific Methods

ÅHumanoid (Loco - )Motion

ÅPerception and Modeling

ÅBehavior Control

ÁEnabling Technologies

ÅSoftware Architecture

ÅSimulation

ÅGame Analysis

ÁTeam
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Dribblersô History in RoboCup

ÁDarmstadt Dribbling Dackels

ÅSince 2001

ÅFour Legged League

ÅPart of the GermanTeam

- RoboCup Champion 2004, 2005, 2008

ÁDarmstadt Dribblers

ÅSince 2004

ÅHumanoid Kid Size League

ÅMany different humanoid robots

- RoboCup Champion 2009
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Robot Hardware
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Robot Kinematics

6

1
3

2

ÁSince 2005 in 
cooperation with Hajime 
Sakamoto

ÁRelatively light weight 
design 

Åca. 3.4 kg in total

Á21 Servo motors

Å18 Robotis RX -28

Å3 Robotis RX -64
Á Friedmann et al.: Versatile, high -

quality motions and behavior 
control of a humanoid soccer 
robot, International Journal of 
Humanoid Robotics 5(3) pp. 417 -
436, 2008
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Hardware - Computers

Head Camera

Main Processor 

Board

Motion Controller 
Board

Motors, inertial sensors

USB

RS232

RS485

Reflex layer: 

hard real-time 

(10 ms)

Cognitive layer: 

soft real-time (10 

- 100 ms)
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Hardware - Computers

3D gyro

Reflex Layer
Renesas microcontroller board

(designed by Hajime) 

ÁProgrammed in C, using GCC 4 
as cross-compiler

ÁInterfaces motors, 
accelerometers and gyroscopes

AMD Geode LX processor

PC-104 Board, 500 MHz, 32Bit 
with numeric coprocessor

ÁLow power requirements, 
low temperature generation

ÁInterfaces microcontroller 
board and camera

1 head camera
Philips SPC 1300, USB 2.0

ÁUp to 1024x768 pixels / 30 fps

Á~ 68° field of view

Ávery good color quality

Cognitive Layer
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Fast and Robust 
Humanoid Locomotion
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PC104

Angular
Velocity

Parameter
Interpolation

Closed-loop 
correction of roll 
and pitch angles in 
leg, hip and arms

Closed-loop
correction of roll 
and pitch angles in 
leg, hip and arms

Open-loop: based 
on approx. ZMP 
computation

Performed on 
Microcontroller

Motion Generation & Stability

Fast and stable 

humanoid locomotion 

without foot-ground force-

moment sensors!
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Inertial Stabilization OFF
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Inertial Stabilization ON


