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Retail E-Commerce Sales Trends



State-of-Art Warehouse Robotics

Kiva Robot

Human Picker



RedMart, Singapore



Autonomous Mobile Robot Picker

UR 5

Hans Mobile Platform

Gripper

Onboard PC

Software Modules Included:
- Task Planning
- Motion Planning
- Path Planning
- Collision Avoidance
- Grasp Planning
- Item Identification
- Item Pose Estimation
- Error Recovery



Warehouse Management Software
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• Items location

• Images of the Item

• 3D Point Cloud Data



Order Planning
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Picking Plan
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Comparison of Markers
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Motion Tracking
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In-Store Product Labeling



View-Invariant tag (VITag)

Detectable Range : 20 –

200 cm

• Detectable range

• Rotational inconsistency

• Performance

• robustness



Pickability Constraints (Top View)
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Identification Target & Estimating 

Suction Pose

PCL Data within ROI is 
segmented using Voxel 

Cloud Connectivity 
Segmentation (VCCS)

SIFT and FPFH extract 
features for RGB Image 

Segment and PCL 
segments respectively

FLANN-based matcher 
were used to match the 

extracted features



Identification Target & Estimating 

Suction Pose

Camera View Point Cloud Data



Manipulation Planning

• System generates a sequence of trajectory points in free 

movement space



Manipulation Planning
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State Machine Integration



Demonstration Video
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