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• Input: LiDAR scans , where each scan  is associated 

with a sensor pose  and consists of  rays. Every ray 

 records measurements  as: 


•  range of the first/second return


•  intensity of the first /second return


•  ray drop mask


•  two return mask


• Goal: Render virtual LiDAR scans  from novel sensor poses  .
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Problem statement

• Comprehensive ray measurement evaluation of LiDAR NVS on Waymo Interp. dataset.

Experimental results

Volume rendering for active sensor

• Range-dependent radiant power  at range :        


                                                         


• Probabilistic radiant power  at range :                      


• Volume rendering of the probabilistic  radiant:              


• Active sensing versus passive sensing:                          
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• LiDAR novel view synthesis by changing the sensor elevation angle , pose , and number of beams.θ (x, y, z)

Neural Field for LiDAR NVS

• TownClean and TownReal datasets that are simulated using idealised and diverging beam profile, respectively; 


• Waymo Interp: four static scenes from Waymo Open datasets, 40/10 scans for training/testing; 


• Waymo NVS: same scenes, train on entire 50 scans  test from different sensor trajectory  re-train on the novels views  test on the original 50 scans. → → →

• Neural LiDAR field: .


• LiDAR beam rendering:

F : (x, d) ↦ (σ, ρ, pd)
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• Loss terms: L = Lrange + λeLe + λdLd + λsLs .

• Effectiveness of volume rendering for active sensing.

• Benefits of diverging beam profile.

• Evaluation of synthesised novel views via proxy task. In this example, the geometry in-accuracy (-100             

100 cm) leads to erroneous semantic segmentation. 
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• Results on Waymo NVS dataset by varying the displacement. 

Numbers are reported as MedAE/CD [cm].

Our contribution
• Devised the volume rendering scheme for active sensors; 


• Proposed a neural field model grounded on the physical LiDAR sensing process;


• Proposed a closed-loop evaluation protocol to evaluate NVS performance;


• Developed a LiDAR simulator that supports diverging beam profile.

Future work
• Extend to handle dynamic scenes;


• Additionally handle scattering and attenuation effects in adverse weather;


• Recover “true” geometry from biased measurements. 

• Effects of waveform discretisation and beam divergence. 

Datasets and evaluation protocol

(a) TownClean (b) TownReal (c) Waymo Interp. (d) Waymo NVS


