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ABSTRACT

With development of mobile chip computing technique increasingly, it enhances
the growth of a range of related to frame quality especially mobile game. It progresses
the mobile game transform from two-dimensional space generation to three-
dimensional (3D) space game. Graphics Processing Unit (GPU) of mobile phone offers
powerful computing ability, it is applied to 3D scene compute. Majority of 3D game
scene are not making user to experience realistic. In order to improve 3D sense
realistic, that developed a number of different algorithms to compute ray in the scene.
This research focus on ray tracing algorithm. Ray tracing uses mathematical formulas,
it can calculate lighting realistically and correctly. However ray tracing need a lot of
compute, it spends too much time to render. If ray tracing compare with others
mobile’s render technique, it will too slowly.

This research uses OpenCL to accelerate ray tracing in mobile phone. It will make
scene not only realistically but also efficiently. We will use other platform to

experiment our research, and find out good ray tracing algorithm for mobile phone.

Keywords: GPU, Ray Tracing, Android, OpenCL.
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2.1 Ray Tracing
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2.2 Android NDK
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3.2.1 K-D Tree Construction
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3.2.2 K-D Tree Traversal
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¥ 7 & o boundMax fr
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struct clTnode
{
int objld[maxInnode];
int axis;
float bound;
int objNum;
int leftChild;
int rightChild;
int num[3];
float4 boundMax;
float4 boundMin;
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r@ Import

Select

Select an import source:

type filter text

4 (= General
@ Archive File
=% Existing Projects into Workspace
(3, File System
=, Preferences
4 (= Android
& Existing Android Code Into Workspace
p &= C/C++
r & Git
b 2 Install
> & Run/Debug
> = Team
= XML

< Back

e |

Finish

Cancel

I 5: eclipse # ¥ 2% F)

L g -

-

@

Import Projects
Select a directory to search for existing Android projects

Root Directory: C:\Users\CGLab\Desktop\move_opencl
Projects:

Project to Import
Android_OCL_RayTracer

[ Copy projects into workspace
Working sets

[F] Add project to working sets

Working sets

New Project Name

correct_openclexamplel

- Select

T |

Next >

Finish

Cancel
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) (
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@ Properties for correct_openclexamplel = 2

type filter text Build Variables e o

Resource

Android

Android Lint Preferences Configuration: |Default [Active] VJ [Manage Configurations..J

Builders

4 C/C++ Build

Build Variables
Discovery Options hianie Type Value Add...
Environment NDKROOT String CA\Users\CGLab\Desktop\adt-bundle-wi... =
Logging

Settings

Tool Chain Editor
C/C++ General
Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location
Project References
Refactoring History
Run/Debug Settings

[} Show system variables

Task Tags
XML Syntax [Restore Defaults] [ Apply j
x(’}) [ oK l [ Cancel ]
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3.4 Android JNI
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T3 E)R 44 % ¢ errunOpenCL function » 2 78 £ ¢ function p = ¢+ native = 9
2 & function 4ot kv BIRAFH Y EdE - BiEL DRET e ) Bl4eint ¥

BF w5 jnt > @i function LA & i INI gz o T & 5 INI %3]

Java Language Type | Native Type
boolean jboolean
byte jbyte

char jchar

short jshort

int jint

float jfloat

long jlong
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bty R R i ;K{—t % - i fid ;g ¢ LPDDR Memory cache > # dﬂz CPU 3
1.6GHz Quad-core arm cortex-a7 # GPU % Adreno 305 - ,édﬁ CPU % 2.36GHz
Quad-core arm cortex-a7 # GPU % Adreno 330 a7 %L 2+ Rl:E* GPU ;i

GeForce GTX 750 Ti » CPU % Intel Core(TM) i5 4460 -

Type Compute unit GFLOPS
Adreno 305 GPU 24 21.6
Adreno 330 GPU 128 158.4
NVidia
GeForce GPU 640 704
GTX750Ti
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Type Compute unit DR R
ualcomm
Q i 533 MHz
Snapdragon CPU 2
LP-DDR2
400
Qualcomm B ;g 800 MHz
Snapdragon CPU 4 LP-DDR3
801 12.8 GB/sec
Intel
p2 :gi N2
Core(TM) CPU 4 R
i 25.6 GB/sec
i5 4460
% 3: #* T 5 CPU A LR
42 = & PP RS
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AEMZ AP LRHREE O AHIRFZ L P ERERAITERE HE SRR

RER S RREEHCERRP S A0 A PR A 0 SRR I RA F Ak
AR o R MG T K A3 F G il BHEDT RGO KA
Size Snapdragon400 | Adreno305 | Snapdragon801 | Adreno330
Cube 12 0.277 0.707 0.159 0.191
Teapot 1056 10.373 9.963 5.199 2.139
bunny 4996 60.518 59.437 30.486 13.545
head 17684 X X 120.069 53.66
204 Z AR AR Rl E REF L)
AVHAXDOPEIRIRF A EARIFEMRP o 7 oug R
Snapdragon801 & % =1+ % »% i # Snapdragond00 & &k 45 > 49
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Snapdragon801 # GPU # #2.% % i& & it 4 253.1 M Triangles/s m Snapdragon400 &
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Size | Snapdragon801 | Snapdragon801+tree | Adreno330 | Adreno330+tree
Cube | 12 0.159 0.178 0.191 0. 105
Teapot | 1056 5.199 1.012 2.139 0. 635
Bunny | 4996 30. 486 3.053 13. 545 2.322
Head | 17684 120. 069 9.831 53. 66 5. 316

% b5: PadFone S <84 % 15 £ L BI(H = 5 )
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i

I

¥

DA R AR AT S Ao e RS BOR S o BB R o @

7 K-DTree chp] ¢ misp= N £ > AMIBRREFTIEFPBEFEL S o
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20




GPU e ¥ i B Ap#r CPU A B f enle Fl 2 T 78 5 T ¢ i = GPU s L &~
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TELi3 &2 KDTree sk senToR 2 gt L B -

Size No K-D Tree | K-D Tree
Teapot | 1056 1056 92. 64+1. 98(box)
bunny 4996 4996 254, 02+2. 49(box)
head 17684 17684 950, 29+2. 45(box)
2060 F Aeit BAEHT 92 SRR

# K-DTree pra if kfr= & 5§ £ 8§ T353R 4

RS R SR
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Size Intel i5 Intel i5 GTX GTX
4460 4460+tree 750Ti 750Ti+tree
Cube 12 0.036 0.029 0.001 0.002
Teapot 1056 1.166 0.178 0.064 0.027
Bunny 4996 9.192 0.48 0.279 0.082
Head 17684 28.265 2.176 1.058 0.207
% 7: 7% CPUIGPU 4ci# % (51t fin & (H - pFfF 4 4))
B CPUINZERT1% = 2 H]
30
25
20
15
10
5 i
0 —— b
12 1056 17684

HESCPU  mESCPU+tree
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OpenCL, Prc ing time is 5 = Openclr ment

OpenCL Ray Tracing Experiment
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fps: 27.000000 ms
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ng Experiment

OpenCL, Processing time is 3917 ms

| Rendering time 0.577 sec (pass 246) Sample/sec 4991.3K
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Size CPU build tree | GPU build tree
1056 0.0425s 0.001s 0.026 0.001s
4996 0.1s 0.006s 0.050s 0.006s
17684 0.176s 0.029s 0.081s 0.029s
308 Trptednd Ao

Size CPU build tree

1056 0.213s 0.002s

4996 0.561s 0.006s
17684 1.901s 0.036s

2 9 TAeEEoE
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extern "C" jint

Java_com_sony_openclexamplel OpenCLActivity runOpenCL(INIEnv* env, jclass clazz, jintArray info, jint weight,
jint height)

{

unsigned int * pixels;

jint*i;

i = env->GetIntArrayElements(info, @);// info to i

int w = weight;

int h = height ;

pixels = (unsigned int *)malloc(sizeof(unsigned int) *w*h+4);

pixels[w*h+1] = i[w*h+1] ; // set turn 20
pixels[w*h+2] = i[w*h+2] ;
pixels[w*h+3] = i[w*h+3] ;
if( pixels[w*h+2] == 8 ) {
for( int k = 0 ; k < w*h ; k++ )
pixels[k] = i[k];
} //if
openCLNR(pixels,w,h);
//3int* i = eny->GetIntArrayElements(info, NULL);

for(int k = @ ; k < w*h ; k++ ) {
i[k] = pixels[k];// a 7=
/*1[k*3] = pixels[k] & @xe0e8ff;
i[k*3+1] = pixels[k] & ox@affee >>8;
i[k*3+2] = pixels[k]>>16;*/

¥

i[w*h] = pixels[w*h];// time
env->ReleaseIntArrayElements(info, i, @);// i to info

free(pixels);
return @;
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