NeRF: Representing Scenes as Neural Radiance
Fields for View Synthesis
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NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields
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NeRF : Neural Radiance

« O|Z o|o|X|2 ZasH =M chzel I8 o] Zae

I'_....

ol M Ray2te| 2

2t

= =

Al 2 View Direction 0O|2}1 5}

I:J

TE o2t st2, 72 Ray7t O|F =



NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields

« Z= pixel value = camera ray?|oll ZxXst= Z-E pointE2| RGB * density2| gt ol2t Meo|&h 4= &Lt
. Ol= Qo D22 HAH = 2|7 o5& 2= &L},

5D Input Output
Position + Direction Color + Density

(x,3,2,6,9) —»I:I["]—» RGBo) _—
- \,/ .

7

|

Camera Ray®l 9| U= | M Z M LIEFHCHE AL .

- £ EHd = = to
= = 3 [ =] o B A —

« 3700l s &5t FE2 HAZo0l 912 Ao, Exol Aldo] EA=H FUE SetH e X2l g+ FYEE Scl FHAM AlE Kol x| 7|
guict
= .

. o2 YAOR PalE S WM SSHMES vlalRte to ZHolA Ao HUZE PE 4 U Euc

H -
o OB St7EX] me{stX] L2 /U=l ray 2ol EXst= ZE point, HA S 2 AR AXE ZHE0(7] I 2o, ZFE &M= SamplingS
sH=|otOol HIAIES SF 27 ol ALt



NeRF : Neural Radiance Fields
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NeRF : Neural Radiance Fields
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NeRF : Volume Density
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Volume Rendering



http://www.youtube.com/watch?v=JuH79E8rdKc

NERF : Network Architecture

v(x)
60
+ ()
v(x)
60 —» 256 —» 256 —/» 256 —/» 256 —/» 256 —/» 256 —/» 256 —/>» 256 256 —» 128 ---» RGB
+
v(d)
24
« HEQ = ched| MLPE o427l At2s 2y},
o SIX|2H MLPOllM= 214k0] 3(x,y,z)7H §4oll ot=lH | s-&50| o2 X2 2, = ZEE0l Positional EncodingS HsHAl 123gk x(3702] feature)E

x' (60 7H9| feature) 2 &5 FLicCl.
+ Positional Encodingg sh= OlR&, x2l gt A&7 HE MoH 2Ho| &5 if 2HI|E =7 d&o| & Act gt

« 2X| xetghekol o ek gfol B0l e £ 2ot ot

— oo —



NERF : Positional Encoding
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NERF : Radiance Fields

def init_model (D=8, W=256):

relu = tf .keras. lavers.RelLU() def pogenc(x):
dense = lambda W=W, act=relu : tf.keras.lavers.Dense(W, activation=act)

rets = [x]

inputs = tf.keras. Input(shape=(3 + 3x2x| _embed)) for | in range(L_embed):
outputs = inputs z : '
for i in range(D): for fn n [tf.8|n, tf.COS]

9utputs = dense( ) (outputs) rets . append(fn(z kK| X))

if i%4==0 and i>0:

outputs = tf.concat{[outputs, inputs]l, —1) return tf.concat(rets, —-1)

outputs = dense(4, act=None){outputs)
mode|l = tf.keras.Model(inputs=inputs, outputs=outputs) L_embed = B

return model|

embed_fn = posenc

~

o FET MZIHC| ZiCSH O},

+ Residual ConnectionO| & FAFSHH, Z+ f& 4702| dense layer2td EA|H {'(x + f(x))2t2 EA|H E L},



Result

Iteration: 0

8
2 77
6
= s
74
&
73
o 72
71
o » o & & -004 -002 000 002 004
25 0.7959675598144531 secs per iter
5 Iteration: 25 PSNR
100
2
95
w©
90
& 85
W 80
s
o » o @ ® ] 5 0 5 2 >
50 0.817942008972168 secs per iter
Iteration: 50 PSNR
2 110
105
2
100
- 95
%0
&
85
& 80
75
] )

Iteration: 75

0 ® &0 8

100 0.7369473084014833 secs per iter
Iteration: 100

]

0 @ &0 8

125 0.7419813728332519 secs per iter

. Iteration: 125

PSNR

[ 0 60
PSNR

[ 2 8 100
PSNR

0o & 100 120

Iteration: 150

0
75 0.7223942756652832 secs per iter
Iteration: 175

0 4@ & 8

0

[ 0 4@ ] 80
200 0.7180212707518531 secs per iter
Iteration: 200

*

PSNR

[ 75100 125 150
PSNR

o = 75100 125 150 175
PSNR

[ 100 150 200

Iteration: 950

0 20 0 ) 80

975 0.7160896778106689 secs per iter
Iteration: 975

0 2 ) 80
1000 0.7123358110809326 secs per iter
Iteration: 1000

PSNR

] 200 400 600 800
PSNR

0 00 400 600 800 100
PSNR

[ 200 400 600 800 1000



M=o A0|= PSNR &
NeRFZ} 71& £2 M SE

Diffuse Synthetic 360° [41] | Realistic Synthetic 360° | Real Forward-Facing |2¢]
Method | PSNRt SSIM{ LPIPS| | PSNRt SSIM{ LPIPS| | PSNR{T SSIMtT LPIPS|
SRN (43 33.20  0.963 0.073 22.26  0.846 0.170 22.84  0.668 0.378
NV 4] 29.62  0.929 0.099 26.05  0.893 0.160 - - .
LLFF [28] | 34.38  0.985 0.048 24.88 0911 0.114 24.13  0.798  0.212
Ours 40.15 0991 0.023 31.01 0947 0.081 | 26.50 0.811 0.250
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Appendix
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