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A ) (GmikZ ) « PRI K L
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MODULE Counter0O (IN CLK50M, rstIn: BIT;

IN swi: BYTE; OUT leds:

TYPE IBUFG

:= MODULE (IN I:
VAR clk, tick0O, tickl: BIT;

BYTE) ;

BIT; OUT O: BIT) *;

clkInBuf: IBUFG;
REG (clk) rst: BIT;
cnt0: [16] BIT; (*half milliseconds¥*)
cntl: [10] BIT; (*half seconds¥*)
cnt2: BYTE;
BEGIN leds := swi.7 -> swi : swi.0 -> cntl[9:2] : cnt2;
tick0 := (cnt0 = 49999);
tickl := tick0 & (cntl = 499);
rst := ~rstin;
cnt0 := ~rst -> 0 : tick0 -> 0 : cnt0 + 1;
cntl := ~rst -> 0 : tickl -> 0 : cntl + tickO0;
cnt2 := ~rst -> 0 : cnt2 + tickl;
clkInBuf (CLK50M, clk)
END CounterO.
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Latency for 1080x1920 (ms)
=

Bilateral filter

B Intel i7, 8GB RAM, OpenCV 2.4.8
B Nvidia GTX 750Ti GPU, Cuda 6.0

M Xilinx 7 Series, Current (100MHz),
AuvizCV Beta

Tesia K-20, Cuba 6.0, OpenCV 2.4.8

M Xilinx 7 Series, Projected (200MHz)

Harris corner detector

E2 — i AO0penCLIES HCPU. GPUMFPGAZRMRE B ST IR E AT
FPGA_LBITIRE B 1R

(AuvizfE FFAuvizCV B 52 Bk BIE i)

ACGE D« ¥F 4. math.h, FU
15 5 AL AN AEAH R £

TE 08 Gy A7 52 2% ik 8 A8 % 12
(nested datapath) ¥4 Ak #EL 45 52 s v
HITAEM# I, FPGA ZEMINER
T EAE HARET CPU AT GPU [ 32 22
P, A6 RE AN DR 77 T AT I
MRS a2 b B i v A A
FLW, SDAccel 4w FPGA i 1k
J7 FAEMERE L AH RIS (%) CPU SE
M7 %, I dtnr 5 GPU SEIL T %
AHUE 5 1 5L e

X320 D8 W 2% A Harris £ 504 )
28 Y5948 FH bR ME Y OpenCL ¥ 455 2K 2
fd, A AR AP R E N % 2
AL 4 s . SDAccel 2E 1) FPGA
SO T 0 B b A i A At
e AT U AT A A A B R AIG I SE TF BAE
., kB AR 35 U7 100 1R H
) g A X 2 1 A7 il AR ER
SDAccel gt 13 #5 K135 73 2R TR AN Th RE o

WETER
FPGA —H A W CPU M

2015FE-FRE

GPU SEHLJr %, I W i SR
RE LA AR D AETE il . {H BRI AE
PRIk g R ASE OR RE I B DA% o X —
G R A O AT 24 A FPGA Jir b 23t
f). SDAccel SCHFH 2% F 48 N RN AT
G D RE B TAE,  REd KA
He O RS g ROY, AT 58
X —FEAS . SDAccel & — P i 5
AT FPGA MM T, B
Ly i MR S S YA 228 328 B i 17 5 4 o
THRTHR. 2N, H0EUH T4
M3« http://china.xilinx.com/products/
design-tools/sdx/sdaccel. html ., *;

SEH:

1. http://www.nrdc.org/energy/data-center-
efficiency-assessment.asp

N

http.://www.pcworld.com/article/2464260/
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results-through-specialized-chips.html
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SDAccel JFRHEERELL & TF A R
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Logo Mask
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PR E AL B AR IR HT K
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V3 KAk, %R PCle” #E % 5
x86 M FLERIMME . EIZRGEF, T

out_y[x][y] = (255-mask[x][y]) *in_y[x][y] +mask[x][y] * logo_y[x][y]

out_cr[x][y] = (255-mask[x][y]) * in_cr[x][y] + mask[x][y] * logo_cr[x][y]

out_cbl[x][y] = (255-mask[x][y]) *in_cb[x][y] + mask[x][y] * logo_cb[x][y]
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Output Video Stream
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HEHROHE & RN

% memery fir SHUEURPURCE B RS . SR MO 045 R BT AT 0O B B b g v

WIZBESIh, 2 S b memery fir 244340 DDR WAr. & &AL, RGEMEREL S| T 38fps,

WAT KBNS, RIGHEE RILIIA SATIXA AR 20 Ik, BER4G Emi & TREEN 30fps HAx.

SEND
FRAME

COMPUTE

RECEIVE

FRAME

FRAME

Host Code

o BN

for (i=0; i<FRAMES; i++) {

// Send a video frame to the FPGA device
err = clEnqueueWriteBuffer(commands, d frin, CL TRUE, O,

sizeof (int) * LENGTH FRAN, h frin, 0, NULL, &writeEventO;
clWaitForEvents(1l, &writeEvent);

// Run logo insertion on the input frame

err = clEnqueueTask(commands, kernel load block, 0, NULL,
&kernelEvent) ;

clWaitForEvents(1l, &kernelEVent);

// Read the output frame back to CPU

err = clEnqueueReadBuffer( commands, d frout, CL TRUE, O,
sizeof(int) * LENGTH FROUT, h frout, 0, NULL, &readEvent);

clWritForEvents(l, &readEvent);

3 - BT thAsmEEERMt ENRD

out cb[i]

for (y=0; y<FRAMES HEIGHT; y++) {
for (x=0; xX<FRAMES WIDTH/20; x++) {

i-= y*FRAME_WIDTH/ZO + x;
out y[i]

= (255-mask[i]) * in y[i] + mask[i] * logo y[i];
out cr[i] = (255-mask[i]) * in cr[i] + mask[i] * logo cr[i];
= (255-mask[i]) * in cb[i] + mask[i] * logo cb[i];
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20 input pixels

for (y=0; y<FRAMES HEIGHT; y++) { nnll m
for (x=0; x<FRAMES WIDTH/20; x++) {

i = y*FRAME WIDTH/20 + x;

out y[i] = (255-mask[i]) * in y[i] + mask[i] * logo y[i]; kernel
out cr[i] = (255-mask[i]) * in cr[i] + mask[i] * logo cr[i];
out cb[i] = (255-mask[i]) * in cb[i] + mask[i] * logo cb[i];

g o

20 output pixels

E5 - XENXFHIAZKRD

char20 1 in y[BLOCK WIDHT*BLOCK HEIGHT/20];

char20 1 in cr[BLOCK WIDHT*BLOCK HEIGHT/20]; On-chip memory storage for the input block

char20 1_in cb[BLOCK WIDHT*BLOCK HEIGHT/20];

char20 1 out y[BLOCK WIDHT*BLOCK HEIGHT/20]; ) i

char20 1_out_cr[BLOCK WIDHT*BLOCK HEIGHT/20]; ( On-chip memory storage for the ioutput block

char20 1 out cb[BLOCK WIDHT*BLOCK HEIGHT/20];

for (block_id=0; block id<FRAME HEIGHT/BLOCK HEIGHT; block id++){ 4mm Loop through 20 blocks
—
<“,§ memcpy (Ll in y, in y + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);
< memcpy (1 in cr, in cr + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);
E memcpy(l in cb, in cb + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);

[ for (y=0; y<BLOCK HEIGHT; y++) {
for (x=0; x<BLOCK WIDTH/20; x++) {
N
(l-}J) i = y*BLOCK WIDTH/20 + X;
<
I 1 out y[i] = (255-mask[i]) * 1 in y[i] + mask[i] * logo y[i];
o 1 out cr[i] = (255-mask[i]) * 1 in cr[i] + mask[i] * logo cr[i];
1 out cb[i] = (255-mask[i]) * 1 in cb[i] + mask[i] * logo cb[i];
\ }

(3]
w memcpy (out y, 1 out y + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);
7) memcpy (out_cr, 1 out cr + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);
% memcpy (out_cb, 1 out cb + block id*BLOCK WIDHT*BLOCK HEIGHT/20, BLOCK WIDHT*BLOCK HEIGHT*3);
o }

[El6 - $+395R & BB LM R LB KD
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