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Overview
» Light samples still too sparse to capture all frequency

» Goal: super-sample the LEDs on the light stage

captured images under adjaent LEDs our result
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« Single image portrait relighting

(a) Input image and estimated lighting (b) Rendered images from our method under three novel illuminations

Sun, Tiancheng, et al. “Single Image Portrait Relighting." SIGGRAPH 2019



Previous work

« Single image portrait relighting
Portrait relighting under natural illumination

(a) Input image and estimated lighting (b) Rendered images from our method under three novel illuminations

Sun, Tiancheng, et al. “Single Image Portrait Relighting." SIGGRAPH 2019
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« Deep image-based relighting
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Xu, Zexiang, et al. "Deep image-based relighting from optimal sparse samples." SIGGRAPH 2018
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Deep image-based relighting
capture 5 |mages and do rellghtlng via neural network

..I ’

1.~.~.\‘ A

(a) Inputimages (b) Ground truth under a (c) Our result under a
under directional lights novel directional light novel directional light

Xu, Zexiang, et al. "Deep image-based relighting from optimal sparse samples." SIGGRAPH 2018
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« Deep reflectance field

Deep

Archileclure Decompaosition into reflectance field

Video sequence of color gradient images

Meka, Abhimitra, et al. "Deep reflectance fields: high-quality facial reflectance field inference from color gradient illumination."
SIGGRAPH 2019



Previous work

« Deep reflectance field
Predict point light relit images from two special lighting

Deep

Archileclure Decompaosition into reflectance field

Video sequence of color gradient images

Meka, Abhimitra, et al. "Deep reflectance fields: high-quality facial reflectance field inference from color gradient illumination."
SIGGRAPH 2019
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® Query light
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® Query light
O Neighbor lights
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® Query light

O Neighbor lights

Lights on Light Stage
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 Input light selection

RN RN
! / ! /
- N ~ N
7 7N 7 7N
! / ! /
-~ N~ ~ N o~ ~
7 7N 7 7N 7 7N
! / ! / ! /
77N 77N 77N
! J ! J ! J
N - ~ N - ~ N - ~
N N N
( , ( , ( p
~ N = ~ N = N -
©) TSRS
\ ) \ ;
N - - N~ -
(- a
,/ ;
o — -~ - -~
- RN RN
! / ! /
no N~ - - N -
! J
~ N - ~
D -
( , ( p
N - - N~ - -
_ 7 7 N
(S ooy
~ N - ~ ~ N -
7 7N 7 7N 7 7N
! / ! / ! /
N - ~ N - ~ N - ~
7 7N 7 7N 7 7N
! / ! / ! /
7 7N 7 7N
! / ! /
N~ - - N - -
Ve N Ve N
( , ( p
N - - N~ -
77N
! J
N~
7N
\ J
~ N - ~
N 77
- ~ - - ~ -
N 77
~ N - ~ N - ~
7N 7N 7N
\ J \ J \ J
~ N - ~ N - ~ N -
7N 7N 7N
\ J \ J \ J
N~ - - N~ - - N~ -
2N RN
~ N - - N
7 N 7 N
N ~ N -
7 N
~ N - ~
n 2N RN
,/ ; ,/ ;
q0) '\
~ N - ~
7N 7N
S \ J \ J
N - -~ N - ~
—| 7T 7N
\ J \ /
-~ N - ~ ~ N -
7 N 7 N 7 N
! / ! / ! /
N ~ N - ~ N - ~
N N 77
! / ! / ! /
N - - N - - N -
7N 7N
\ J \ J
N -~ N - .y
2N RN
\ J \ J
N -~ N -
7N
\ J
N -



Method

 Input light selection
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 Input light selection: Dropout during training

Training Testing
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 Input light selection: Dropout during training

Training Testing
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 Input light selection: Dropout during training
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 Input light selection: Dropout during training

Training Testing

/7 N\ /7 N\ _ _ _ _

\ i \ i / N\ / N\ / N\ / N\ /
TN\ /T N\ _ _ _ _ _
\ ] \ / /7 N\ /7 N\ 7/ N\ /7 N\ 7/ \

/N /N - - - -
\ ] \ ] 4 N\ / N\ 4 N\ /
~ ~ ~ “ \ / \ / \
~ - ~N - ~
/T N\ /N — — — -
\ J \ J 7/ N\ /7 N\ /7 N\ 7/ N\ /
~ ~ ~ ~ \ / \ / \
~ - ~N -

/T N\ /T N\ - - -

v v RN RN RN O O /
/T N\ /T N\ _ _ _ _ _
\ ] \ ] /7 \ /7 \ 7\ /7 \ /7 \
~ - ~ - N N \ / \ / \ / \ / \ /

/T N\ TN\ — - - -
T 00 e e Match

distance distance



Method



Method

S R T A B Input set extent
—o> Query light & trajectory
O Input light

@® Light entering input set
® Light exiting input set
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« Alias-Free Pooling

S N O I TP S Input set extent
—o> Query light & trajectory
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 [raining
« Trained on 16 different OLAT image sets
« Supervise the output with L1 loss

 Train the network progressively
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Different number of lights on the light stage
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« Precise directional light relighting
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Results: Applications
« High-frequency Environment Map Relighting
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Results: Applications
« Shadow softness control
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Conclusion

« Super-resolves the lighting pattern on the light stage.
* Two key techniques:
* “Dropout” on input neighbours;

 Alias-free weighting on network activations.
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