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 Challenges

● Problems
● Solutions

System Under 
Test

● Description
● Components

 Test Activities

● Test Environment
● Automation

Summary

AGENDA
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Warehouse Automation

Autonomous Mobile Robots

Testing & Automation



System Under Test  
Warehouse Automation



Components
AMR (Autonomous Mobile Robots)



Components
Robot UI



Components
IMS (Inventory Management System)



Components
EDGE PC



Components
Cloud Platform





Testing
Alpha Testing



Testing
An example Scenario



Problem 1
Testability

Performance Metrics
● Order Completion Time
● Walking Distance
● Human Operator Needed

Test if our product brings a benefit:
● Calculate metrics without robots
● Calculate metrics with robots

Benchmark to find the best performing configuration:
● Calculate metrics with V1
● Calculate metrics with V2





Robots in Action
Birds Eye View



Problem 2
Hardware



Simulation
Robot Operating System



Problem 3
AI



Problem 4
Usability



Problem 5
Recoverability



Problem 6
Reproduction of Issues



Re-Play
ROS Bag



Problem 7
Customized Requirements



Problem 8
Domain Knowledge



Problem 9
Technical Stack



Problem 10
Maintenance



Testing
Revisit: Example Scenario

Smart waits

Tags

Helpers: Remove 
Duplication

POM



• AI

Summary

• Testability
• Hardware

• Usability
• Recoverability

• Reproduction of bugs

• Customization

• Domain

• Tech Stack

• Maintenance

• Experiments

• Performance Tests
• Simulation

• User Surveys
• Chaos Testing

• Rosbag

• Reusable tests

• Warehouse visits

• Onboarding docs

• Code Quality
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