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Abstract

SIFT is an algorithm to extract vectors at pixels around keypoints, in which the pixel colors are very different from
neighbors, such as vertices and edges of an object. The SIFT algorithm is being actively researched for various image
processing applications including 3D image reconstructions and intelligent vision system for robots. In this paper, we implement
a hardware to sift feature detection algorithm for real time processing in embedded systems. We estimate that the hardware
implementation give a performance 25ms of 1,280x960 image and 5ms of 640x480 image at 100MHz. And the implemented

hardware consumes 45,792 LUTs(8%) with Synplify 8.1i synthesis tool.

Keywords :

I.M &8

544 AA ANt sheztutel o] dd o
A AR G AR 98 $5Y Fad
IR E= 2 FA) ARE B ol SHHL

"

lo

“ Y, " AN, FLUGE AFFAFYE
(Department of Electronics and Communication

Engineering, Kwangwoon University)
% E_ roo

=5& IDEC/AIT-SOC At & A 43 MgA
Ux A Z2E(Mx [P-SOOANY 2 22t

2008 G A7 A2 o) FoiRFT
Hdak 20083124€9¢Y, FALRY: 20099343

(302)

SIFT, Keypoint, Feature Detect, Object Recognition

A28 98 uhdo] AFE wA RopdlA o 7}x)
ylblo 2 gus] Q2o Yu}. SIFT LudEe
1 % A AU EAEH e FRAA A4H

T 5A4A U3 deHAE S FEIE dnYFoR
HEQA BT ge vw JAe 2] Ws B

Aoz g Wyd fis) Hold MANSE 2= g1
g Zolt). dAul, dgFe GHHHE WEHow

GRHE 4ol Bl ANTOE AN olge,

webd ST LeEe A4 B 270 243}
7 Sl E hedolze Fdo| B5Holt,
SIFT ¢325¢ s=dolz a8 dz: [33



20094 3@ HXZE3 =& A 46 A SD

(417} gleH, o] 3l=dlol= SIFTY fAHsH & o
& o183t EAA AEA sl=golz FHGe
H, FPEEE 747} 512x5122718) GA7)E 46fpsst
6404802719 JA71E 30fpsE Helth &AW F 7}
A BF ERA IS AAdE dAAAE =g
o2 THY o= SIFT AA ANz H2e $siA
© 2o WE &x2 A7 Hojof Fr}
< SIFT ¢xE AAe A AgdE 9
1A AZE 71571 640480944 715 5mse] A
H & UES sudojz TR

W&o AL IFAA SIFT EAHE 4244 g2
2ol diste] dustn, MAIME 54 H2E7)9
=go]l Fxo dig) AWy VEdA Ay BAS
Ao R VAN AL P

j=]
=i
2

2

p=l
p
E
=
o
=

=
[+

0. SIFT 538 d& ¢13& 49

£ =fdAe ¢ndEe daa a4 A5d 2g
S A% A58 2 wEZY 2AS 98 UCLA
Vision Lab A &A% guezPe Rausigy o

% 18 SIFT %,ﬂa‘ﬁ‘
22 a1 2

8 5FEEE Yehid, 4 gAd

D 9% Fu/E4 A/(Resize Image)

D E FH640x480)l ThENAY 2w 1u), 1/24,
/4% Q& Tren 7—1’ Gl tE 2 ~MaA
I AR F A4 gk

) FIAE:L‘}E 5} @7 (Histogram Equalization)
DR 9 Bd/ES QAN 228 Huza F
&ghs olgate] 2ETY P} QS Fdrh

HAH3Z 87

| Resize Image |
| HistogramlEqulization |
| Gaussianl Filtering |
| DoG(Differerncle of Gaussian) |
} Extrema lDenection |
| Fliminate E%ge Response |

| Orient Assignment l

SIFT E3H d& ¢85 S8k

=Nk
1. SIFT Feature Detection Algorithm Flow.

Fig.

(3) 7h-AIgE EE %344 A4 94 (Gaussian Filtering)
DB AETY HEI GAE o &3t F 1084y

7H-AIQE GdE A

(4) DoG 94 A4 A (Difference of Gaussian)

DT NS A&E JFAleh YA 2 T3

(6) F#% % YA (Extrema Detection)

: 3709 948 DoG Ggol M 3x3x3rtAAE ol
o Hdl ke At He ¢ e AFE

FE3)

6) A AE AA A (Eliminate Edge Response)
D EAA AR T TR A T
& ol&ste AAHREAA opdA] HAIg

(7) W3 A% GA (Orient Assignment)
Dol R '] AAE FHEAIQL Gl A
H#X FHEFE o) &stq YIRS FEI

o

E 1. SIFT E3® ZE 22|59 " dMAIZ
Table 1. Operation Time of SIFT Feature Detection Algorithm.
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