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Abstract

Ray tracing is one of the most important rendering technique in computer graphics. By
means of simulating reflection and refraction of light, it generates an image with more
photorealism than scanline rendering techniques. But the high computational cost of ray
tracing is one of the algorithm main disadvantages. In recently years, the computing
power of GPU has increased gradually, and the GPGPU applications model is more
popular now. There are many scholars who introduce some physically based rendering
methods with CUDA or OpenCL, in order to improve the image quality and increase
rendering speeds. Nevertheless, there's no way ray tracing can be accepted by game
development industry in the near future, because the design of the most products is based
on rasterization rendering. In this research we introduce a ray tracing API integration for
OpenGL applications, and we replace OpenGL rendering technique with ray tracing or
other physically based rendering methods. So we can have advantages of ray tracing

rendering technique by modifying few source codes.

Keywords

3D rendering, ray tracing, game engine, OpenCL, physically based rendering
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Ké

B 10: Sponza #-F. (262,267 triangles)

i S F Bt 262,267 = 4 1 #icl 0 Sponza H-F Rl 0 & % 7 KD At
Seig AR (9 R SRRl P BT LR S AR thd 6 LTS 5 1105 fps o

Tri;gle_—(_)r;GL \ | QG L_ Our System | Our System

Sizes (GPU1) | (GPU2) (GPU 1) (GPU2)
Cornell Box 34 1332.40 fps ‘ 5730.58 fps 98.41 fps 264.19 fps
B&D 100,034 371.50 fps 5149.60 fps 23.86 fps 39.12 fps
B & D w/ Reflec 100,034 22.83 fps 33.93 fps
B & D w/ Refrac 100,034 16.41 fps 31.50 fps
Sponza 262,267 148.96 fps 2612.49 fps 5.34 fps 11.01 fps

% 3 EHR o4
GPU I: Intel® Iris™ Graphics 6100 GPU 2: NVIDIA® GeForce GTX 970
Reflec: Reflection, %f ¢t & 3t % Refrac: Refraction, %g *F 37543 %
B & D: Cornell Box & dragon fps:# #) & ® 3 #c(frame per second)
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Bt A Gk ME BeT R & OpenCL 3 5 7 17!

// Triangle Intersection
bool TriINTXN(Record* rec, const Ray* ray, const Triangle* tri, uint ID)

{

if(rec->primID == ID) return false;

float4 el, e2, P, Q, T;

float det, tt, uu, vv, inv_det;

el =tri->vl1 - tri->v0;

e2 = tri->v2 - tri->v0;

P = cross(ray->dir, e2);

det = dot(el, P);

if (det > -FLT EPSILON & & det < FLT EPSILON) return false;

inv_det =native recip(det);

T = ray->ori - tri->v0;
uu =dot(T, P) * inv_det;

if (uu < 0.0f || uu > 1.0f) return false;

Q =cross(T, el);
vv = dot(ray->dir, Q) * inv_det;
if (vv < 0.0f || (uu + vv) > 1.0f) return false;

tt = dot(e2, Q) * inv_det;

if (tt > 0.0f && tt <rec->t) {
rec->primID = ID;
rec->type = TRI;
rec->uv = (float2)(uu, vv);
rec->t = tt;
return true;

}

return false;
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(1) @ 1:OpenR 7 #
K p LT et
Imagination Technologies, OpenRL SDK - Imagination Community.

Available: https://community.imgtec.com/developers/powervr/openrl-sdk/

(2) ® 2:OpenCL Memory model
ERE T VES

Chapter 2, Page 29 Figure 2.3B. Gaster, L. Howes, D. R. Kaeli, P. Mistry, and D. Schaa,
Heterogeneous Computing with OpenCL: Revised OpenCL I: Newnes, 2012.

(3) B 5: Projection+E*L B A B 4 (= W)
K p LT ek
Free tutorials for modern Opengl (3.3 and later) in C/C++ Tutorial 3 : Matrices.

Available: http://www.opengl-tutorial.org/beginners-tutorials/tutorial-3-matrices/

(4) B 5: Projection “E'L B AR B # (% W)
Kp LT ek
Free tutorials for modern Opengl (3.3 and later) in C/C++ Tutorial 3 : Matrices.

Available: http://www.opengl-tutorial.org/beginners-tutorials/tutorial-3-matrices/
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