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How to find optimized fusion strategies for combining 2D 

with 3D object detection? – Yolo+FPN



Introduction and motivation

Image source: C. Qi et al., Frustum PointNets, CVPR2018.
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• Frustum-PointNets: 

Lidar with RGB camera (KITTI)

• OurFPN: 

1. Real implementation on robots 

using a single RGB-D camera; 

2. Using 2D to help improve 3D object 

detection



Our main difference
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[1] C. R. Qi et al., Frustum PointNets for 3D object detection from RGB-D data, CVPR, pages 918-927, 2018.

[3] Y. Wang et al. Real-time 3D object detection from point clouds using an RGB-D camera. ICPRAM, pages 407-414, 2020. 



Yolo+FPN

(1) 3D Instance Segmentation (2) 3D Box Estimation

Yolo+FPN Structure
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Front fusion

End fusion



Quantitative results: KITTI
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• No fusion: modified Frustum PointNet

• Fusion v1: (1)front fusion + (2)front fusion 

• Fusion v2: (1)front fusion + (2)end fusion

• Fusion v3: (1)end fusion + (2)end fusion 

Fusion v4: (1)end fusion + (2)front fusion



Average Precision (AP)
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Qualitative results
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Speed comparison
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Conclusion

• Competitive trade-off between accuracy and speed, 

compared with some state-of-the-art methods;

• Comparison and analysis of different fusion strategies for 

2D and 3D object detection, and can be extended to 

other methods;

• Real implementation, ready to be used for drones in real-

time 2D and 3D object detection with a single RGB-D 

camera.
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Thank you
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