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e Neural Radiance Fields (NeRF)
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http://www.youtube.com/watch?v=JuH79E8rdKc&t=9

5D Input Output
class SimpleNeRF(torch.nn.Module): Position + Direction Color + Density
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self.field = MLP(input_dim=5, output_dim=4)
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class SimpleNeRF(torch.nn.Module):

def _init__(...):
self.field = MLP(input_dim=5, output_dim=4)
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def forward(camera_r

ity = self.field(sample_points)

ng(color_with_density)
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5D Input Output
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r' (x,_\r;z,&¢)—>|:||:":|—> (RGBo) g
ot L

Ray 2

OpenﬂriveLab



class SimpleNeRF(torch.nn.Module):

def _init__(...):
self.field = MLP(input_dim=5, output_dim=4)
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def forward(camera_r

ity = self.field(sample_points)

ng(color_with_density)

def

5D Input Output
Position + Direction Color + Density
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5D Input Output
Position + Direction Color + Density

class SimpleNeRF(torch.nn.Module): f'(x'-"‘z'(”@"[lﬂﬂ"(RGB")
’,."f F_ Ray 2

def “init (... );
self.field = MLP(input_dim=5, output_dim=4)
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Volume Rendering
Rendering Loss

def forward_train(camera_ray, gt_rgb):
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class SimpleNeRF(torch.nn.Module):

def GnTt I )k

self.field = MLP(input

def forward(camera_ray):

_dim=5,

5D Input Output
Position + Direction Color + Density
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5D Input Output
Position + Direction Color + Density

lass SimpleNeRF(torch.nn.Module): 1 20.6) >
cla p ( .ni ule) (/.@\”a¢) UDD—>RGBJ——~\\\

Ray 1

def _init__(...):
self.field = MLP(input_dim=5, output_dim=4)

def forward(camera_ray):
sample_points = sample_points_along_ray(camera_ray)
color_with_density = self.field(sample_points)
pred_rgb = volume_rendering(color_with_density)
return pred_rgb i @ Positional Encoding

def
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Figure is taken from nerfstudio document.
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Pipeline
e NeRF 5 mmcv/mmdet
| DataManager | RayBundle Model RayOutputs
e GitHub stars 8.7k+ < o o p— |
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Figure is taken from 3DGS paper.
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Image

e Gaussian Model: nn.Parameter with shape (n_pts, n_dim)
e n_dim: xyz, scale, rotation, opacity, ...

e n_pts M{AZEIL?
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=4FE | 3D Gaussian Splatting
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Fig. 4. Our adaptive Gaussian densification scheme. Top row (under-

reconstruction): When small-scale geometry (black outline) is insufficiently Y if g rad xyz > 0 . 1 clo he or s pl it
covered, we clone the respective Gaussian. Bottom row (over-reconstruction): — ’

If small-scale geometry is represented by one large splat, we split it in two.

e n_dim: xyz, scale, rotation, opacity, ...

e if opacity < 0.1, delete

e reset opacity
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I

Gaussians bound
to the triangle

e Gaussians <—> geometry
e depth/normal / mesh

e regularization loss (normal)
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=4TEE | 3D Gaussian Splatting 2D Gaussian, SIGGRAPH 2024

Intersection -P Gaussian

plane 2D Gaussian

e 3D Gaussian — 2D Gaussian
e Gaussian Surfel

e regularization loss (depth, normal)
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o ThRFS/AIE o FraE:
e 2D mask, 3D Tracking bbox
o MARS, UniSim, NeuRAD

o DrivingGaussian, StreetGaussian
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Emerged Forward Flow

EmerNeRF

° ﬁjﬁ?&lﬁﬂ%%ﬁﬂ:ﬁﬁ : Dynamic and Static Object Decomposition
e Self-Supervised: 3D Scene Flow e ~ L #

o EmerNeRF

o PVG, S3Gaussian
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Ego shift
No shift Lane2m Lane3m Vert. Im

< UniSim - 74.7 97.5

Y UniSim* 41.7 79.6 102.0 89.3
2 NeuRAD 25.0 72.3 93.9 76.3
o UniSim* 88.3 115.5 128.0 126.7
28  NeuRAD 45.5 84.0 98.8 91.3
R NeuRAD w/opt  43.0 81.0 95.3 88.8
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