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Abstract

In this paper, we propose a novel neural relighting that infers a relighted rendering image based on the user-guided specular
highlight map. The proposed network utilizes a pre-trained neural renderer as a backbone network learned from the rendered
image of a 3D scene with various lighting conditions. We jointly optimize a 3D light position and its associated relighted image
by back-propagation, so that the difference between the base image and the relighted image is similar to the user-guided specular
highlight map. The proposed method has the advantage of being able to explicitly infer the 3D lighting position, while providing
the artists’ preferred 2D screen-space interface. The performance of the proposed network was measured under the conditions
that can establish ground truths, and the average error rate of light position estimations is 0.11, with the normalized 3D scene

size.
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Figure 1: Architecture of the proposed framework
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Figure 2: Input and output of neural renderer. (a) diffuse map, (b)
specular map, (¢) normal map, (d) roughness map, and (e) neural
rendered image with light condition.

< Fig. 204 Hol= A F4k(diffuse), FHAK(specular), 72
7](roughness), HA(normal)WE=2] 3o g THS) 22
Hosek-Wilkie 515 X 2l(sky model) [16]-2 AF-8-3] 274 =% (en-
vironment light)& Z9 o] 32} 929} 5 A (turbidity)2]
2o mawT fepy MR YEYIL Y A4S BA
she 47l10) Wt 29e BashE 44 WHE oz oo
2 A 4L B

2 =wolAE o]l w4 #ele 318 Aljtels wE xS
ECER e

L=

EN
0, o
[ (g
i)
o,
1©
u
rr
>,
oo
D)
N
N
2,
o
ol
2l
i
>
ol
oL
o

1
)

o 9
Hlo

ﬂ
)
lol

i)
i
nj
[yt
lo

o
il
il
2
N

Ir
N
o,

=

@ ZH(Mean Squared Error, MSE) & =7 St}

HESHZ T4 Fig. 1of Holxo] 92| Zd 9] =2
S Aol gk 4 7kx] A4 W (Fig. 2), £ A H, 714
1283 AFRA7} 3bE F7H(screen-space) QIE|Ho| AR 2] A5
HEAL Sho]eto] E jio]tt. o] G452 Y= o & Hrof HEA} Slof2f
o|E i Hhdste £ o] X9} ol 2= ol 85l Az

H2 pi

G EABT WL NPT G QY Bt 29 PR F
299 918 WA 5 A ST BE NFFe BE she}
IR R ES DEEE RECERERERE
Fo) MEIES sheleh. AW Wik 29 9707 GO Fol
A M EYAL Y o]n] 1 HAHRT, AN E Fo) 2739
9418 H At

A} 70| = WA} stoletolE W Fig. 19141 714] 4 (base
image) 57 Ade] s} 27 1712 A7 (0,0,0)7 0.2 47
S13 S Y@ Gole. AH§A7E 714 G4 91l what sfolet
o|ES EA|SH AHgAte] 4 0 2R Fig 19] holato] =
(highlight map)& )53k, $-2] 9] 2e¢) 9= WAL Sfolefo]
E 9g BEotes 420 Gua 290 9118 A sk

2

£4A g oz wdo] o et E4H D, vl
L] N, A7 R, 121 23 9] 9% 2
dde F()R Y-S uradste] olujz 2 dg gt
ol x| A 7]# o]u]z] BE W o|u] x| 7} HEA} 5}o]
I FARNA 25 20 914] 7} A St &4
2}2] 2] A3t Wbt Slolato] E g A2 Z it HH s}
2] 718t Y A& 2 2H(Mean Squared Error, MSE)S AF2-3Hc}.
oju| 2] & 2F-2 mfj 2] ©9| 2 Uro] AR-AFC] 2] A g whAL shol 2k
O|EZ} AWt G 9o sidohs Bt Al AR S 9|
Flav:eig=

r
T o
')
oo
2 o r

do e (m
ot <L

>
2t
9 I -
35

>
£ oo p ok W

1
L= 1(A)||(F(D,S,N,R,1;0) — B;) — A;||%. (1)
i=1

Npos :

o714 0 e A F(-)o] uetn] e 2 ou]sta, 325} 3}
% 7o m)2] SH5F|o] 225 T A o] B oFe
1() AA] #48 wh stolatol & @ A o] i WA 13 Gl
AHEA7E 2|7 WAL Soletol £} Glom 1, ohd 02 2
S} Npoole AFEA7E 2173 §EA} slo]afo] E7} 9l H] o]
Aol e,

1. A

3 =Ro) A Ateh meAlg9lat i Ade! 312 B89
A 45tk MEAD] 92 WEN 2 Gl 3

Uhttps://github.com/AakashKT/NeuralMaterial Visualization

-90 -



Table 1: Quantitative evaluations with user annotation.
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Table 2: Quantitative evaluations with GT annotation.

light position PSNR (dB)
Method Mean Med. | Mean Med.
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Figure 3: Result of our framework with the shaderball model. (a) base image, (b) user annotated specular highlight map, (c) rendered im-
age with predicted light position using baseline method, (d) our neural relighted image, (e) rendered image obtained from a conventional
3D graphics renderer using our predicted light position.
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Figure 4: Result of our framework with the Utah teapot model.
(a) base image, (b) user annotated specular highlight map, (c) our
neural relighted image, (d) rendered image obtained from a con-
ventional 3D graphics renderer using our predicted light position.
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Figure 5: Result of our framework with the Pharaoh model (cour-
tesy of Free3D.com). (a) base image, (b) user annotated specular
highlight map, (c) our neural relighted image, (d) rendered image
obtained from a conventional 3D graphics renderer using our pre-
dicted light position.
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(b) (e)

Figure 6: Result of our framework with GT. (a) base image, (b) specular highlight map, (c) GT image obtained from a conventional 3D
graphics renderer, (d) our neural relighted image, (e) difference between our neural relighted image and GT image.
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