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Sales in billion U.S. dollars
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Retaill E-Commerce Sales Trends

Retail e-commerce sales worldwide from 2014 to 2020 (in billion
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Statista. (2016). Global retail e-commerce sales 2014-2020.

https://www.statista.com/statistics/379046/worldwide-retail-e-commerce-sales/
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State-of-Art Warehouse Robotics
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Autonomous Mobile Robot Picker

ZED

Gripper

On!oard PC

Software Modules Included:
~  Task Planning
Motion Planning
Path Planning
Collision Avoidance
Grasp Planning
Item Identification
ltem Pose Estimation
Error Recovery
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Warehouse Management Software
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Order Planning
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Picking Plan
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Comparison of Markers
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View-Invariant tag (VITag)

Rectangular border for
candidate detection Detectable Range : 20 -
200 cm

» Data circles
(bits)

Reference circle
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Pickability Constraints (Top View)
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ldentification Target & Estimating

Suction Pose

PCL Data within ROl is SIFT and FPFH extract
segmented using Voxel features for RGB Image
Cloud Connectivity Segment and PCL
Segmentation (VCCYS) segments respectively

FLANN-based matcher
were used to match the
extracted features




ldentification Target & Estimating
Suction Pose

Camera View | Point Cloud Data
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Manipulation Planning

Interactive Marker
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« System generates a sequence of trajectory points in free
movement space R NANYANG
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Manipulation Planning
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State Machine Integration

Get Target ID

Eucceeded

Approach Target Bin

succeeded

Get Target Object Pose

ucceeded

Preview Pick Trajectory

pborted

aborted

aborted

Execute Pick Motion

succeeded preempted

aborted preempted
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Demonstration Video
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Demonstration of Automated Robot Item
Picking System

presented by

Robotics Research Center
School of Mechanical and Aerospace Engineering

07 April 2017
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