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ABSTRACT.

With the help of fast growing multimedia technology and high preference for users of large screens, the newest video coding
standard, HEVC (High Efficiency Video Coding) high-quality video compression), has been introduced. Therefore, the high
definition image services which are four times more clear than conventional HD video, are getting popular. JPEG 2000 also
has stated to support 4K and 8K UHD. As a result, it requires fast processing technology to read and write UHD images.
This paper introduces a study on fast parallel processing technology for UHD images. For this purpose, first, JPEG 2000
is reviewed and a GPU based parallel implementation is proposed for a preprocessing of color conversion stage. The parallelled
algorithm is implemented with OpenCL (Open Computing Language). The simulation results show that the proposed method
shows 5 times performance improvements on processing speed for 4K UHD over the method using threads.
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AFZWxH) | ZAY&(fps) | ZHZENUY) | FIEAE(bits) | H o] ZHMbps)
sD 720x480 30 4:2:0 8 124Mbps
1920x1080 30 4:2:2 8 996Mbps
HD | 1920x1080 30 4:2:2 10 1.25Ghps
1920x1080 60 4:2:2 10 2.5Gbps
3480x2160 30 4:2:2 8 4Ghps
LJED 3480x2160 80 4:2:2 10 10Gbps
3480x2160 60 4:4:4 12 18Ghos
7680x4320 60 4:2:2 10 40Gbps.
3K | 7680x4320 60 4:4:4 10 60Cbps.
UHD | 7680x4320 60 4:4:4 12 72Ghps.
7680x4320 120 4:4:4 12 144Ghps
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J/Thread Arg
struct threadposition{
int threadnum:
int startx
int starty;
int endx;
int endy;
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For(int | = 0; i < THREAD_YALUE: i++)
{
struct threadposition +tp = (struct threadpositions)malloc( sizeof(struct threadposition) )

tp->threadnum = i:
tp—>startx = 0
tp—>starty = {SCREEN_HEIGHT /7 THREAD_YALUE) = i:
tp->endx = SCREEN_WIDTH;

tp->endy = (SCREEN_HEIGHT / THREAD_YALUE) = (i+1);

HANDLE hThread = CreateThread(NULL, 0, threadwork, (LPYDID)tp, 0, NULL):
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//Windows Thread
DYORD WINAPI threadwark(LPYOID arg)

struct threadposition +tp = {struct threadposition +)arg;

for(int i = tp->starty; | < tp->endy; i++}
for(int j = tp-»startxi j < tp-vendsi j++ )i
| doy[illi] = int2y(i_r[i1[i], ialilli],
duli]li] = int2u(i_6[i]1[i], ¥
dvlillil = int2e(i_rDIT0IT, w2

iblilliln

i
threadStatus[tp->threadnun] = true:

return 0
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progran_gpu = clCreateProgranilithSource(context_gpu, 1, {const char *+)&source_str, (const size_t =)
gsource_size, areth
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ret = clBuildProgran(progran_gpu, 1, 8device_spu, NULL, NULL, NULL)

AHE g
kernel_gpu = clCreatekernel(progran_gpu, “hello”, &ret);
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ret = clSetkernelArg(kernel_gpu, 0, sizeof(cl_mem), (void +J&apu_ir):
ret I= clSetkernelarg(kernel _gpu, 1, sizenf{cl_men), (void +)agpu_is);
ret |= clSetKerneldrs(kernel _gpu, 2, sizeof{cl_men), (vaid +Jigpu_ibl;
ret |= clSetkernelarg(kernel _gpu, 3, sizenf{cl men), (vaid +)agpu_as):

ret = clEnqueueWriteBuffer(connand_queue_gpu, spu_ir, GL_FALSE, 0, sizeof{i_r_v}, i_r_v, 0, NULL, MULL);

ret I= clEnqueusllr iteBuffer(connand_queue_gpu, gpu_ig, CL_FALSE, 0, sizeof(i_g.v), v, 0, NULL, NULL}:

ret I= clEnqueuetr iteBuffer(connand_queus_9pu. gpu_ib, GL_FALSE, 0, sizeof(i_bw), i_bv, 0, NULL, NULL}

ret I= clEnqueuedr iteBuffer(connand_queue_9pu, gpu_as, GL_FALSE. 0, sizeof(iNUmElements), iMunElenents, 0,
NULL, NULL3:

AEEEE gy

ret = clEnqueueTask(conmand-queue-gpu, kernel-gpu, 0, NULL, NULL)

AT EDh HRE

ret = clEnqueueReadBuffer(connand.queue_gpu, gpu-ir, CL-TRUE, 0, sizeof(i-r.v), i-row, 0, NULL, MULL):
ret |= clEnqueueReadBuffer(comnand_queue_gpu, gpu_ig, CL_TRUE, 0, sizeof(i_g_v}, i_g_v, O, NULL, NULL):
ret I= clEnqueueReadBuffer(connand-queve_apu, spu_ib, CL_TRUE, 0. sizeof(i_b.v), i_b_w, 0, MULL., NULL):
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—-kernel void hello{__global doubles i_r_v, __global double+ i_a_v, __global double+ i_b_v,
__global int+ arraysize)|

double v =0, u=0,v=10

forlong i = 0: i < arraysize[0] « arraysizel1]; i++){
vo= (0,209« _rowli])+(0.5887+i_g_v[i])+(0.114=i_b_v[il}
u = (i_bovli]-y)+0.482;
vo= (iorov[i]-y)+0.877
irov[i] =y
igv[i] = uw
ibov[i] = w

12! 10. OpenCL CAHO{Z2 ZME OpenCL X2| ZE=E

o X
Sk X 12 49 83 2ot glon A =
BMP e 9 Atk AEe g olv Aol st

AN & FA FEolA ALsidla, £x 4w

YUV #g il g5 5538 nisky] = vz des
+& vho] A2 Z(microsecond) T = =4 2 &9tk 2
=2 283 9 4K RGB to YUV ®igke] ik A3t
Zyzy Ht oF 837,036us 225%™, OpenCLS AMS

ko

= X
b%J

o YUV wgke] Qabalghe: 4KelA) 2h2} 3t 172604
sJof 5l ool &= IS A 1Y 1L 2

2 T §gke] & T HaE HojFEtl
1. AgEd
A28 ALGE T4
CPU Intel Core 13-3240@3.40Ghz
RAM 16.00GB
System Window 8.1 Pro K(64bit)
Compiler Microsoft Visual Studio 2008
Image Sizes UHD 4k 4096x4096
Image Type bmp
1600000 1490452.128
1400000 1312847
1200000
= 1000000
o;? 800000
i 571749.537
600000
400000
172694.9398
200000
0

HaEXal A

—e—Thread —e=Basic Process OpencCL

8! 1. 4K UHDQ| THUZEIA AB|E, OpenCLZt X2|&E Hlw

V. 2&

B Aol = sk a4 3840 x 2,160 Abo]=<l
UHD 4K o]n|#] 22| A5 913 115+ JPEG 20002] #12]
IS AR Ay GAQ At ek daels 48

=

= flgte] GPUSA e HiEs o3l Aeses &
A7 S s BEskE daelse] 7de

OpenCLE ol 83191, A8 A3} 2e= 7]w Ao} Wi
3o} UHD 4KE 71Zo= At 5uje] 4 el 23
BelF) A7 A4 JPEG 2
Tiol, TBB 2 SSESe] Hore WA /Ye & <
o OpenCLA%} A3 sfol ]

S Aolt,

o

#o 2

(1

oy

A, s, A8k, 2%, "UHD(Ultra High Definition)
Mg AN 85, AF L 0Y A2 7%, BT

AN7H A4z, pp. 69-80, 201211 10€.

Xy



OpenCL= 0|

o

JPEG2000 4K

[3] W5F, 75, AFH, ol =
JPEG 2000 15 5 A& 913k A, 2014 gh=d-3-3h
3] FAEEY 3], 2014, 11. 07

[4] Cheong Ghil Kim, Do Hyun Lee, JeomGu Kim, "Optimizing
Image Processing on Multi-core CPUs with Intel Parallel
Programming Technologies,” Multimedia Tools and Applications
January 2014, Vol. 68, Issue 2, pp. 237-251, Jan. 2014.

[5] Cheong Ghil Kim and Bong Jin Beak, "Fast JPEG Color
Space Conversion on Shared Memory”, Interational Conference
onInformation Science and Applications (ICISA), pp. 1-3,
2013

[6] BrAlR, wmhgd, ghke], “GPGPU 3-89 145 44534
A% OpenCL 71¥F e =2Y 2 AYR", =278
83 =wA] Vol9 No.2, pp. 44-53, 20133 49¥

[7] Cheong Ghil Kim Yong Soo Choi, “A high performance
parallel DCT with OpenCL on heterogeneous computing
environment Multimedia Tools and Applications, Vol. 64(2),
pp. 475-489, May 2013

[8] A. Skodras, C. Christopoulos, and T. Ebrahimi, “The
JPEG2000 Still Image Compression Standard,” IEEE Signal
Processing Magazine, Vol. 18, Issue. 5, pp. 36-58, Sep.2001.

[9] A, 2%, JPEG2000 4A194 F33} 7|& /e, AAE
AlFgEEA] 2178 A4, pp. 66-74, 20029 8.

)
9
2
>
f
oo
=

XXt

8t [} &(Dae Seung Park)
- 2015 29 A ETetal F15rE St
I LSS

-20159 3¢ A2 thtal eV

(Cheong Ghil Kim) SM3|H
- 19873 8€ : Univ. of Redlands, USA
AFE sty dApEe]

L2003 8 : AATheka 7l ate
3} g £
-20060 89 : AATheta 75l ate

A
d

FEHERAL &
- 20068 ~ 2007 AM T AL A FE A8 B A
- 2007 ~ 2008 ANt HFE st A
-20089 ~ @A AU AFE S
AR ¢ FEHT]o] T E A2~ o]7]F FFH,
‘}_H}%‘ AR, 3D Contents

o,



