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Unstructured and Dynamic Workplace

Construction and Accidents

Significant Occupational Fatalities

US Census of Fatal Occupational Injuries 2017 (Bureau of Labor Statistics, US)
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Human Robot Collaboration:
UAVs + Computer Vision for Co-Robotic Hazard Detection

Camera-Mounted UAV

Camera-Mounted UAV
Camera-Mounted UAV



Co-Robotic Hazards Detection Roadmap
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Measuring Distance
between Targets on Surface

Proximity Monitoring
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Challenge & Solution
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Proximity Monitoring Demo

Average Proximity Error: 0.61 meter
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Proximity Prediction
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Proximity Monitoring + Trajectory Prediction

Object Detection Over Time Trajectory PredictionCoordinates Rectification

(Current ~ Next 5.28 s)

Wheel loader

Worker

Proximity after 2.64 s

(Before 3.96 s ~ Current)

Proximity after 3.30 s

0.66 s

Worker

Wheel loader



10

Proximity Prediction Demo

Average Proximity Prediction Error: 0.95 meters
(For 5.28 Seconds’ Prediction)



Co-Robotic Hazards Detection Roadmap
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Challenge & Solution

Video Streaming Object & Relation Detection
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One-Stage Integrated Deep Neural Network
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• Hand Engineering-based Inference: Variant to Conditions

• DNN-based inference: Separate Inference Process (Object Detection First 

/ Relation Detection Later) → Limited Reasoning Power
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Relation Detection Demo
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Co-Robotic Hazard Detection in Construction

Proximity
Monitoring & Prediction

Relation Detection
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