FIT2014 (% 13 ERHBFEEM I+ —5 L)

C-001

TR LD 4 E RGN N— R =7 DEH L
FEEPRIR B O BRI
A Hardware Architecture for Learning-Based 4x Super-Resolution
Using Compact Dictionary Search Circuit

wig 2 yuEs’, ezt

= =
y I8 R/

#t mannl 2xer', 2 a2z

Ryo Matsuzuka®, Ayumi Kiriyamaf, Kohei Michibataf, Yuzuru Shizukuf,
Tetsuya Hirose™, Nobutaka Kurokit, and Masahiro Numat

1. FALE

AR, ForBERRO KBk - Bk L [1] 2S8EATRY,
—REIZ 4K XL EBREEIND QFHD B A XD FE
MBS TVD, 2B ERFIZFR RS TR W T, (RAME S
MUBIZOWTHE I R E FIREE T 57201, FEEEMEITN
DERNCAER LT T — &~ — 2% FINC i i FE i e 2 HE 7
B4 pFEAEMRE [2] MEBIN TV, ZRETIS,
IIARFFENIE S EE BUBMHBIL X, 2 fHEREVT V4
ALIIRE[RELT HN—R T =T - 7 —F T 7F % [3] BRRE
ILTWDDS, (KAR G B D BAG % i iR M FE DR BRI TR S E D
720I21E, EBICEVIERIGRBNETHD, £1-, 2 FaEz
L RAEREFR T H-0120F, FERERERIZ/R5E0)
M S 3B D,

TITAR T, FEMBAMGICLS 4 iR %
BT DT —F T 7T v ERETDHEEDIS, FRZEZDL TR
B BEETHREERRAIE [4] OBRSEEEIRT 5 FiEER
%95,

2. BET7—XTUOF¥

2.1 PERBREICKD 4ELKREGEENZE
ERHTE57—FTIVF¥

112, IR T2 A SBRMGBIN N2 ER T 57 —F 77
F¥%7~¢, SRC(Super Resolution Circuit) % 2 Bx L, 2 f%
ARG LR % 2 (B 95 2 & T A SR iMe 2 R8T 5, £,
TART VA SDRBIRIRIM B0y JE FID0T, B
DfEAG EZ L\ B D AW B VB 72 B 7=, PLL (Phase
Locked Loop) & PN L 7= J8 3% S 28 e lml 4 FH 35,

22 HERZRRBORRHIEFE

CORFEEORREATHEFERR AR, FEEORSIZE
T Do~Dis OEEFRFEIFE I/ HIZ4LTRY, SSD(Sum of
Squared Difference) (2 S& /24 EBHLOFIZ Sy 4 5703% f]
ET D, K 212, IRETHRKEEFEOWES Di lZI81F DN HE
Z R, HEREK TIX, ARVOBAEEST-0I, fEET
—ZERH LU S IERE A HEL, 2 16 clock TEIESH
TV, — 7, RERIKE T, ARVDEAEHE -S>, K
FIEEEN 1 clock CTREET — 22 G A HEDINH AL T E
52T, HEHLEERZ 16 clock TR T E5204 0
BEIC LTz, ZORIBEROETIZLD, MEREIKICRWT, &
EBF —FEH AN TETT X RFFL WL VA ZHIR T
BHIENFRELTRD, BB OHIEE KB LI,

T #hF K52, Kobe University

3. REREEE

3.1 Verilog HDL IZ & % 5%5t & BiERESR

R FEHMBMRRICED 4 (IR H ) E K%
Verilog HDL (Z & WEkETL, Bi{EREGREAT oo fE R, K3 T
4 (GHERBMGIGOIT, A Fa— By ZIEIZRDIE R
BB U R, RESURDME L QWD MR T T,

3.2 (IR

RREUIEEELRR MK % Verilog HDL 1ZLV#%FHL, FPGA
(Field-Programmable Gate Array) ~D~wt 7 E{THZET,
[ AL D E-AM 24T 5, #A 37 HI#91% 150 MHz &L, Altera
o Stratix IV EP4SGX230C2 ~~ vt o 7 %479, #1BLW
£ 2 [Ty TRER AR T, REERR R EARICELT, 42
RFEERNAIET, LURAZE 18.6% HIE FIRETHHIEMN

ANNoays AT wts
> s
.| srRAMm

'

9 A 2 R
v—>| © Line Buffer |
3 v
» SRC SRC
g v
._’| i Line Buffer |
v _ v v
SRC | SRC SRC
I !
.—»I i Line Buffer |

> e |

v
Saab =024

Hi g

M 1 RS A IR T —%T 0 F

Copyright © 2014 by

The Institute of Electronics, Information and Communication Engineers and

Information Processing Society of Japan All rights reserved.



FIT2014 (%

13 EFE|EEEM 74+ —F L)

® 1 FERREH RO FPGA ~D~ e 7R

Tk

ek

fiE S

RE K

LUAH

1.05x10*

8.55x10°

0.814

* 2 BRI EIKD FPGA ~D~ ot 7R

ek e
V=2 T :
T A% FIHZE [%] FIH % FIHZE [%]
ALUT 1.82x10° 1.01x10° 55.5 9.62x10* 52.9
LIRS 1.82x10° 1.80x10° 98.9 1.61x10° 88.5
A% [bit] 1.46x107 1.24x107 84.9 1.24x107 84.9
RERLC & T, 6 A R TESIBIN &SI S 2 ARG A
B RIRIE O CH, RE TR BRI A L5 k17
B, FEROFEELEREIN A L= %4 & ik LT, ALUT b kesegs ™ | Smin eyt | adimin
%52% , LYRAX% 10.4% ﬁUﬁ‘fé?ﬁJ%%ﬁﬁ% L7z, & v
7=, N~ B THROLA I TN E T TR R, 24 2 ROM- |
VP HIKER IR, 150 MHz COBMERATRETH 5 Dk
ZEEMERR LT, v
e I N Y |z ladr fadr.fadr,]
4. F&EOH "
vVY Vv
ARG, FEREIRRICLD 4 [HIEAMEE EBT 5T [ssD,] [550s
—X T I F X ERETDHEEHIT, FEERRREE O A A HI K
THFELREL, %%Elft%%mﬂf FPGA |Z 7% ‘JH};J Clloﬁck
R, MARIZED 4 [FIERMEBEE T A ATV AIZRKRTEDE
AWML, 2, FPGA ~Ov ot v/ ERALIC, [EHH sl h
BB BRI & To 7o IR, IR B TIEICLY, BRI vV V
HWKTIIL U7 % 18.6% , MATE EK 4 KIC SV Tk Mselector] 0 1
ALUT % 52% , LUAX% 10.4% BT 220 B4 HeR L7~ >li'eliﬂl
*72, ZAITIRMTIZ LT, 150 MHz TOEMEN ATREL D
Hif A1, v !N ¥ Smin A\ adr  wadrmin
At DOFRBEE LT, B & 725 LI it U7z S8 R g 1 D -
k+1%7’ﬁ|£lﬁ§

AR HILET BN,
&

[1] B FPD2007 FL v Hiffifw, Hi#E BP #, 2007.

[2] W. Freeman, E. Pasztor, and O. Carmichael, “Learning
low-level vision,” International Journal of Computer Vision,
vol. 40, no. 1, pp. 25-47, 2000.

EERY, YLD, bz, £ OE, R,
%ﬁﬂ;l‘%, eI/ 4/\*E#$%:ﬂ%b\th‘”?jéﬁﬁﬂ%
DARN — BB Y —X% 57 7 F %", DA T V7R T 52012,
pp. 31-36, 2012 4£ 8 A.

A. Kiriyama, R. Matsuzuka, K. Michibata, T. Kitayama,
Y. Shizuku, T. Hirose, N. Kuroki, and M. Numa, “A
memory-saving technique for 4K super-resolution circuit
with binary tree dictionary,” The 18th Workshop on
Synthesis And System Integration of Mixed Information
technologies (SASIMI 2013), pp. 360-365, Oct. 2013.

(3]

(4]

2 FEET D DEREAIEE DO P ERHE A

Ty

00 =

3 4 {HAEMRAG IR AL IR DS

Copyright © 2014 by
The Institute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



