_ Evaluating Efficient Object Detection Models for Real-Time Robotic
Applications

Ahmed Shahab, University of lllinois Chicago, Robotics & Motion Laboratory

Background Future Work

UNDERGRADUATE
RESEARCH FORUM
2023

Deep learning models achieve excellent results in object detection but All the models were tested on images taken in an office that emulated The next step would be to deploy the YOLO model onto a quadruped
typically require powerful hardware, such as GPUs or TPUs, which are a laboratory environment. These images were then manually labelled robot for real-time object detection. Using a depth camera and a
impractical for many robotics and embedded applications. This project and used to measure the model performance. motion-planning algorithm, the object detection results can be used to
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Template Matching detects objects by sliding a template over the % | 3 egi
input image and computing similarity at each location. The position
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with the highest match indicates the object. In this project, 20
cardboard box templates were used, and the one with the highest
correlation determined the bounding box.
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Key takeaways:

« YOLO achieves the highest accuracy across all the models with an
intersection over union (loU) of 0.73 and mean average precision

- (MAP) of 0.9 “ i

 Template matching was the fastest method, over 103% faster than
YOLO, but had lower accuracy

Picture of the Unitree Go1 quadruped robot

« SVM and HOG performed the worst overall with low speed and
accuracy
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