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1. Kd-tree(k-dimensional tree): A¥fi{s& A8 E K = 8]
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2. BVH(Bounding volume hierarchy){f H#ENBREER/FS
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ZENVidiaBIRTXR F B R HF Y ELLIEBRREHRT Coreth @43 BISLIL 7 1. Ray Traverse 2. Triangle Intersection

Hardware Acceleration Replaces Software Emulation
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https://developer.nvidia.com/blog/nvidia-turing-architecture-in-depth/
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RT Engine: An Efficient Hardware Architecture for Ray Tracing

Run Yan 1, Libo Huang 1,*, Hui Guo 1, Yashual LU 2, Ling Yang 1, Nong Xiao 1, Yongwen
Wang 1, Li Shen 1 and Menggiao Lan 1

1 School of Computer, National University of Defense Technology, Changsha 410005, China
2 Huawei 2012 Labs, Beijing 100089, China
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Algorithm 1: BVH Ray Tracing Algorithm

Input: ray, rootNode of the BVH
Output: intersection results
1 hit + false
curNode + rootNode
Stack + ¢
while curNode # ¢ do

for each child in curNode do

2
3
1
5 while curNode is a internal node do
]
7
a

if curRay hits curNode.left and does not hit curNode.right then
L Traverse(curRay, curNode.left)

9 if curRay hits curNode.right and does not hut curNode.left then
10 | Traverse(curRay, curNode.right)
11 if curRay hits curNode.right and curNode.left then
12 if hit_distance_right < hit_distance_left then
13 Traverse(curRay, curNode.right)
14 Stack.push(curNode.left)
15 if hit_distance_right > hit_distance_left then
16 Traverse(curRay, curNode.left)
17 | Stack.push(curNode.right)
18 if curRay does not hit curNode.right or curNode.left then
19 | curNode = Stack.pop
2 | while curNodeis a leaf node do
21 for triangles in the node do
22 hitnode+— Intersection(ray,traiangle)
23 if hit then
24 | return closest hitf
25 break

26 curNode + Stack.pop()
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main contributions:
1. Traverse. Intersection & HIE{F1k

2. Zixwat, JMENERZ I

3. Approximation Method for Reciprocal

Algorithm 1: BVH Ray Tracing Algorithm

Input: ray, rootNode of the BVH
Output: intersection results

1 it + false

2 curNode + rootNode

3 Stack + ¢

4+ while curNode # ¢ do

5 while curNode is a internal node do

6 for each child in curNode do
7 if curRay hits curNode.left and does not hit curNode.right then
8 |_ Traverse(curRay, curMNode.left) Ray Traversal (3)
9 if curRay hits curNode.right and does not hit curNode.left then 5 Ray TraVer S al
10 L Traverse(curRay, curNode.right) ( )
1 if curRay hits curNode.right and curNode.left then
» if hit_distance_right < hit_distance_left then Stac k Man egeme nt ( 8) I
13 Traverse(curRay, curNode.right) I |
1 Stack.push(curNode.left) (7) + £
15 if hit_distance_right = hit_distance_left then LUT
16 Traverse(curRay, curNode.left) (9)
7 L Stack.push(curNode.right) StaCk
18 if curRay does not hit curNode.right or curNode.left then
1 |_ curNode = Stack.pop
20 while curNode is a leaf node do ( 11 ) ( )
21 for triangles in the node do
= hitnodes— Intersection(ray,traiangle) I S T 1 —P IS T2 H IS T3
2 if fiif then
24 |_ return closest it
25 break ( 1 3)
| L curNode o Stk popl) Triangle Intersection
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20 | while curNode is a leaf node do
21 for triangles in the node do
hitnode+— Intersection(ray,traiangle)
23 if hit then
24 L return closest hit
25 break
26 curNode + Stack.pop()

IST1: (a)idF&, e S =AM
ARFHEEHEREEI

IST2: (D) ITEXR RN T=A
FEREOAHE, TTEU, FIES
ue[0,1]
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ST J—s[ 512 1513
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Triangle Intersection

miss
R(t)=O+tD /
O: origin (u,v)
D: direction
Tmax -------- y Vi
Tmin --------- 4f hit point =
/ L -
/ / (u, hit
miss hit
Ca) (b) (c)

Triangle intersection test.
(a) Ray-plane test, (b) barycentric test and (c) final hit point calculation.
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FLUT (Look Up Table) 5%kt EIRRSI 5 L4,
BRI, 12719.99-2078x

Algorithm 1: BVH Ray Tracing Algorithm

5
[
7
8

9
10
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12
13
14
15
16
17

18
19

20
n

]

23
24

Input:

ray, rootNode of the BVH

Outputl: intersection results
1 hit + false

2 curNode + rootNode

3 Stack «+ ¢

1 while curNode # ¢ do

while curNode is a internal node do

for each child in curNode do
if curRay hits curNode left and does not hit curNode.right then
L Traverse(curRay, curNode.left)

if curRay hits curNode.right and does not hit curNode.left then
L Traverse(curRay, curNode.right)

if curRay hits curNode.right and curNode.left then
if hit_distance_right < hit_distance_left then
; « L .right)
Stack.push{curNode.left)

if hit_distance_right > hit_distance_left then
Traverse(curRav, curlNode left)
Stack.push(curNode.right)

if curRay does not hit curNode.right or curNode.left then
L curNode = Stack.pop

while curNode is a leaf node do

for triangles in the node do
hitnode< Intersection(ray,traiangle)
if hit then

L return closest hit

break

Icu_rNo-d.e + Stack.pop() I
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Table 7. Performance comparison against previous approaches.

Performance/

Acceleration Performance 3
Clock Rate Structure (MRPS) Area (mm=) Process (nm) Area {h’lzRPS
/mm=}
Té&lengine

SIGGEAPH 11 500 MHz Kd-tree 198 9.04 65 21.90
[17]
SGRT

SIGGRAPH 13 500 MHz BVH 184 7.2 65 25.56
[15]

RayCore -
TOG'14 [19] 500 MHz Kd-tree 193 18 28 10.72
Two-AABB

SIGGRAPH 14 500 MHz BVH 297.6 6.582 28 43.63

[21]
HAET . ) _ _
TVCG5 [20] 500 MHz BVH 602 7.68 65 78.39

STRaTA - . - ——

CGF15[22 1 GHz BVH 365.6 57.1 65 6.40

MBVH

SIGGRAPH 14 500 MHz BVH 88 312 45 28.21

[25]

Dual Streaming - . iE - -
HPG'17 [24] 1 GH= BVH 345.6 57.1 65 6.05
Mach-RT - . - I

TVCG20 [25) 2 GH= BVH 284.25 52 65 5.47

RET engine 850 MH= BVH 9274 0.48 28 193.21

EMRESERE DREHERITPINERS.
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https://blogs.nvidia.com/blog/2019/12/10/rtx-autodesk-maya-arnold/
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RTNN: Accelerating Neighbor Search Using Hardware Ray Tracing 0 — : T
(PPoPP 2022 : F{TITEIAS) o iy t/ d
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o qe = L — N \~'/AT L6 //f.
#] FANvidia RTXZ %l \2 < BYRT Core B JTHYINEBVHK AZ TN BE, Condition 1 Condition 2

SEFF2/34EFIKNN  (K-Nearest Neighbors) (o) B3t 173K &,
Fig. 2. Two conditions for ray-AABB intersection.

(a) Original neighbor
search for query Q. (b) Reversed neighbor search.
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https://zhuanlan.zhihu.com/p/41269520
* https://github.com/nvpro-samples/vk raytracing tutorial KHR
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https://www.cnblogs.com/timlly/p/114 71507 .html
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