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PATH INTEGRAL FRAMEWORK
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PATH INTEGRAL FRAMEWORK
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PATH INTEGRAL FRAMEWORK
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PATH INTEGRAL FRAMEWORK
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PATH INTEGRAL FRAMEWORK
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PATH INTEGRAL FRAMEWORK
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UNIDIRECTIONAL PATH SAMPLING
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UNIDIRECTIONAL PATH SAMPLING

____
distance
Qf sampling, W1
X0 Ly X1

p(t1]x0,w1) o< T'(xq,X1)
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UNIDIRECTIONAL PATH SAMPLING
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direction
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UNIDIRECTIONAL PATH SAMPLING
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distance
sampling,
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UNIDIRECTIONAL PATH SAMPLING

|—§E

24 A series of distance and
direction sampling dectstons
X2
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EUROGRAPHICS
2018

UNIDIRECTIONAL PATH SAMPLING
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EXPLICIT LIGHT SAMPLING

|—Qs
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EXPLICIT LIGHT SAMPLING

l—f
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EXPLICIT: TRANSMITTANCE

|—Qs
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EXPLICIT: EQUIANGULAR

|—Qs

1
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EXPLICIT: EQUIANGULAR
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Transmittance sampling, 16 spp Equiangular sampling, 16 spp
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UNIDIRECTIONAL + NEXT EVENT
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Transmittance connections Equiangular connections




UNIDIRECTIONAL + NEXT EVENT

———

angular
singularity
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JOINT PATH SAMPLING
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JOINT PATH SAMPLING
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JOINT PATH SAMPLING

Jolnt path sa mpllng:

1) Prescribe jobnt paf ,
2) Derive conditional pafs via
cuccessive joint paf marginalizaton

=) conditionals are obtained L

Q’o - J Yeversé ovoler
X0

TRADITIONAL.: prescribes conditional pdfs, no explicit control over joint pdf
JOINT SAMPLING: prescribe joint pdf, conditional pdfs derived from it
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JOINT PATH SAMPLING

X0 X1

T p(x1,x%2) x G(x0,%x1)G(x1,%x2)G (%2, X3)
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JOINT PATH SAMPLING
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JOINT PATH SAMPLING

cancels

‘ stngularity at
| 0o = 0
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JOINT PATH SAMPLING

/

equiangular pof
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JOINT PATH SAMPLING

X0 X1

T p(x1,x%2) x G(x0,%x1)G(x1,%x2)G (%2, X3)
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JOINT PATH SAMPLING

joiwt pdf via tabulation
T p(x1,X2) < G(x0,x1)G(x1,%2)G(x2, X3) fs(x1) fs(x2)
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Transmittance Equiangular Joint sampling
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Transmittance connections Joint tabulated path sampling




Transmittance connections Joint tabulated path sampling



BIDIRECTIONAL PATH TRACING

l—f
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BIDIRECTIONAL PATH TRACING

|—Qs

Sampling technique
(57 t) — (67 O)

PA M
# vertices # Vertices
from light from eye
X5
é X0
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BIDIRECTIONAL PATH TRACING

|_Qs

Sampling technique
(57 t) — (57 1)

# vertices # Vertices
from light from eye
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BIDIRECTIONAL PATH TRACING

l——:

Sampling technique
(57 t) — (47 2)

A M
# vertices # Vertices
from light from eye
X5
é X0
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BIDIRECTIONAL PATH TRACING

l—f

Sampling technique
(s,t) = (3,3)
A \ X/g
# vevtices/ # vertices AN
from light from eye .
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BIDIRECTIONAL PATH TRACING

l—f

Sampling technique

(s,t) = (2,4) "
/\ \ X3_______4

# vertices # Vertices
from light from eye
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2018

BIDIRECTIONAL PATH TRACING

|—§E

Sampling technique

(s,t) = (1,5)
AN Pt o @

# vertices # Vertices
from light from eye
X5
é .
X0
@®
@ X2
X1

MONTE CARLO METHODS FOR VOLUMETRIC LIGHT TRANSPORT SIMULATION — PATH CONSTRUCTION



BIDIRECTIONAL PATH TRACING

|—§E

Sampling technique
(57 t) — (07 6) .
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BIDIRECTIONAL PATH TRACING

|—§“
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BIDIRECTIONAL PATH TRACING

|—§“
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BIDIRECTIONAL PATH TRACING

l—f
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BIDIRECTIONAL PATH TRACING

|—§“
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BIDIRECTIONAL PATH TRACING

Combined MIS pixel estimator:

S5 w(X /i (Xij)
;) = Wg t\ X4 17 —
< J> == ; ( ; )ps,t(Xi,j)
/ ,\\ X3 X4

# vertiees # vertiees
from light from eye
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SUMMARY

UNIDIRECTIONAL SAMPLING

> Almost ideal on paper, rarely useful in practice

NEXT EVENT ESTIMATION

> Improvement, but singularity in indirect lighting (reduced convergence rate)

JOINT PATH SAMPLING

» Substantial improvement in the presence of singularities

BIDIRECTIONAL PATH TRACING

> Avoids singularities, more robust thanks to mixing many sampling techniques

> Difficult to implement
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