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Autonomous Intelligent Systems Robots

ACognitive robots for challenging domains
ASemantic perception, plannlng autonomous behaviors

Soccer Domestic service Aerial mspectlon Space exploration Bin picking
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Advanced Perception, Planning, and

Learning Methods

APerception
0 RGB-D and laser -based SLAM
0 Semantic mapping

0 Object detection/pose
estimation/tracking

APlanning
0 Grasp and arm motion planning
d Navigation planning
ALearning
0 Deep Learning
0 Transfer of manipulation skills

MBZIRC Team NimbRo



Experience with Challenges and
Competitions

ARoboCup

0 Humanoid Soccer

0 @Home domestic service
ADARPA Robotics Challenge
AEuropean Robotics Challenges
ADLR SpaceBot Cup
AAmazon Picking Challenge
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Omnidirectional Drive

ADirectly driven hub wheels
AYaw actuators
AThree target velocities (x, y, d)

ADirection and speed of each
wheel computed accordingly
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Panel Detection Ceecocons

AAnalyze individual scan lines in

Velodyne Puck measurements
AFilter measurements
ADetect object of panel width

Alntegrate intensity
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Robot Manipulator

A6DoOF arm (UR5)

AStereo cameras
(Pointgray )

AToF camera
(PMD picoflexx )

ATwo-finger
gripper
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Wrench Selection

ADeep learning object detection

ATraining set: 100 stereo pairs

ATwo classes: Ring and mouth

AExpected wrench distance
projected into image

AData association

ASelect third largest wrench
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