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Use Case

Real-World Warehouse Robotics Our Sandbox

shdlogistics.com

https://www.shdlogistics.com/robotics-automation/growing-need-warehouse-facilities-increases-appetite-robotics


Requirements

#1

#2

#3

Pick-Up and Drop-Off Pallets

Efficiently Scale to Multiple Robots

Long Runtime and Low Latency



Solution Approach - Main Computer



Solution Approach - Robots



The Robot Schematic



The Robots



Computer Vision

Original Image Dynamic Mask + Moments Transform Demo



Motion & Task Planning

Robot Top View Robot Side View
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Our Sandbox Planner Abstraction

● State Space → {x, y, theta, velocity, time}

● Set of motion primitives/lattice graph representation

● Robots assigned priority based on task and plan around others

https://link.springer.com/article/10.1007/s40815-017-0403-1
https://link.springer.com/article/10.1007/s40815-017-0403-1


Testing & Verification
Localization Tests ● Test Localization accuracy in 10 spots on grid

● Test Localization against different colors

Planner / Controller Tests ● Test Motion accuracy against 10 start-goal pairs

● Test Collision avoidance over 10 map layouts

Pickup / Dropoff Tests ● Test approach angles between 0-180 degrees

● Test acceptable Electromagnet Duty cycle

Scalability Testing ● Test task speedup against multiple robots



Gantt Chart



Conclusions

● Scaled down version of factory organizing problem to 

test CV and planning algorithms

https://docs.google.com/file/d/1pAn1m9YpAhaRNsUwvpXXNx_dLDq2G-uE/preview
https://docs.google.com/file/d/1_HjNDr4KjKKrJuZlbBwGPmv5s0QU1c-Q/preview

