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Outline

o 3D Detection in Autonomous Driving

o Thesis Scope

o Recap on Image Based Diffusion & Design Choices

o Our Method

o Qualitative & Quantitative Results

o Future Work
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3D Detection
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Camera Radar Fusion For 3D Detection
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Thesis Scope: Using diffusion models for enhancing sparsity of radar pointclouds for radar-only 3D detection 

Research Gap & Thesis Scope
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Related Work – Image Based Diffusion Generative Methods
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Related Work – Diffusion Based Generative Methods
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Related Work – Diffusion Based Generative Methods
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Forward & Reverse Process 

Loop

Score Function Predicted by 

NN 

Solution by 

discretization
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Related Work – Diffusion Based Generative Methods
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Sampling Design Choices – ODE Solver
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Related Work – Diffusion Based Generative Methods
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Varying Length TimestepsMost Details are constructed 

at lower noise levels

Family of Noise Schedules
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Sampling Design Choices – Scale Schedule & Signal Scaling
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Noise magnitude grows 

unbounded at higher noise 

levels
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2 Stage Approach For Radar-Only 3D Detection
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Methodology – Starting Point (Related Work)
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Data Augmentation
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Model Preprocessing Pipeline mAP

CenterPoint

(Benchmark)

• Points From LiDAR MultiSweeps

• No Motion Compensation

• Temporal Encoding

56%

RadarDistill

(Target)

- 20%

CenterPoint

(UpperBound)

• Points From LiDAR MultiSweeps

• Motion Compensation

• Ground Point Removal

• Points to BEV

1. Occupancy BEV Map
2. Constant Zero Height Map

• BEV To Points

13%

RadarBEVDiff(Cut&Mix)

+

CenterPoint

(Our 2 Stage Method)

• Points from Denoised BEV Occupancy 

Map

• BEV To Points

6%

Methodology – Data Representation
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Question:
How to preserve height 

information in BEV 
representation? 
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BEV Height Map Encoding
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Data Representation
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CenterPoint – 3D Detection  Benchmark
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End-To-End Approach 
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CenterPoint – 3D Detection  Benchmark
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End-To-End Approach 
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Qualitative Results
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Quantitative Results
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Issues With Supervision Signal 
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Denoising Occupancy & Height Map 



Danmarks Tekniske UniversitetDato Tite l 32

Future Work - Upsampling
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Future Work - Upsampling
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Future Work – Diffusion in Voxel Space
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