DBSJ Journal, Vol.8, No.1
June 2009

BB EED/ NI TIZ&D
KAEEBRER

Large-Scale Image Retrieval by Hashing of
Local Features

B s =f B
hE &ihs O A
Koichi KISE Masakazu IWAMURA

Tomohiro NAKAI Kazuto NOGUCHI

REEMZEBGETSEBERE, N—O—FOREOEE
EREBLE, BBDTFTIVr—2aveER O >ERLGIRITH
5. —RICHASHERHERECLE DT NI ATRESNIRER
HREE, T—8R—RADEZRLFALHLOEELTVTY, BEE
HOEHIZEYT—RELTIIL RSO, RREBZTIE
TV COMER, BFFRFHELREINIEREREFICHEYR
EZUHRVEHBEBZRAVASELMBRTESN, BREEORIE
KEGBH, TNRBICET HNEBEREMAFH-ICRELLES.
AWM T, COMBERRTHIARELT, BRLAARYIEA
TWSN\YVARERAVERRFEIOVDTRRS. RRAR
ELTR, BRCADERELE-—ROBERICZNA, XEER
EVSEHEDRGHLOZERY LIF, £ L ICEMLGRBAEHE
BETRYEEDIC, ABEDRRICHET SBAHERRS.

Image retrieval with query images is a task to find their
corresponding images (near duplicates) from the database.
It is an important task since it has many applications
such as a replacement of barcodes and copyright
protection of images. The task of retrieval is not trivial
since query images are often far different from their
corresponding images in the database due to different
imaging conditions. Although this problem can be solved
using local features, which are known to be robust to
change of the imaging conditions, they pose a problem of
processing time since their number is huge. In this paper,
we describe our new retrieval methods based on hashing
for solving the above problem. As images in the database,
we deal with ordinary images of scenes, objects and people,
etc.,, as well as document images that are completely
dissimilar to ordinary images. Local features for each type
and the common notion for successful retrieval are shown.
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Fig.1 Invariance of Local Regions.

2 ERORFBFAEOH
Fig.2 Examples of Local Regions.

#TEXDH. ZO%H, RITFEFBEOREIL, B2 hro
Bol BRI & 72 5.
2.3 —fgE&

—REBICRT 2RI RESREE LT, RFETIE

PCA SIFT Z v 5. SIFT 28 128 IRt DK~ ML TH

1Z%f LC, PCA-SIFT 1 ERKSHTIC & VKK TR
E!’J 13 36 IRID)~ &R TCZ JEME LT~ b vt 7o T
%.

SIFT & PCA-SIFT (%[ U detector (25K HDTH 5.
B 1SR X o0, mEoMEEROE, [FEs, RN
WO U CAE 72 ik 2 B e 5 &0 ) Rz FFo. I AT
TRHEMEIRET HHEAITIE, B AR EEIh D, FUE
WX b ABEEORWERMSIND SR, KiFRHAR TR
FIUZEE D DIRE T D56 % 90° 95L&, 60° B
FTTHIUD), FERICAERERIEONDZEHH0.

2 12 PCA-SIFT THE LN EEDF/FTHEEREZ =T, =
T, WAEEZDONEORENT, ﬁ%ﬁﬁk%@ﬁ%%%
LTV, ZOXHICERITE, AR KEIOERVE
72 RFTHEE N 285 b5,

£35S Vol.8, No.1
2009 £ 6 A

ART—aR—%



DBSJ Journal, Vol.8, No.1
June 2009

ED XD 7R T MR WL SR D O TS
LT DRI RE RFT D, BUT Crish ARy e mifg (A7
T BEEDOLIRLD) xR E LIEHEIZONTIHRS.

HH SN D7 ML ofE, BBXELTO#@EY Th
5. VGA VA AR (77— & ~—AKMA) 72 5 1% 2,000
EFLE, VGA A XOWigE2 7Y 7o LT, £k
VGA & 5\ E QVGA O3 X T L7 ilifg Rz M)
MHI% 400~100 ERETH S, HE-T, HlxiE 10 FHEiE
DT —HRX—=2A%E 2 DEE, FEA7 MVRIT2EE 2 5.

WE, RBEMNLE O DR Y S L oSE 200 8 &
L, HRICOVWTIRIEFERICEDBAEIT O L &5 2D
L, MERRAEIET 400 (EE] &0 D KRS E DL 2
WX, foarva—#EZHNTRELTYH, REBEEMS
720 ORIl Lo 2 BT D L VWHIETHD. - T, &
HUENMETH D Z ENDN5.

9 —OOEERMEIL, FHE~7 ML ORI BT
5b0THD. MBEMORE~RZ MUK LT, T—FX
— 2D 2{EL DAY M ORNLRITEE R Db DR
WAL &, ZTNOFE CUHEED D5 LN T bz
LDOTHAHI0. BEREDOTVHMADORHEE D ZATIT
R U CHEEBICUEL 21T > CTH D &, PCA-SIFT id-143 7251
RANDHDZ MDD, TihbbRlHRZEI1TY Z &N
TENE, BMRICTDREOIE L& EE (EER{GE~D#H
=) MEehd.

B, MEOREIZED &, B 7 MVITRILH 20 32
By hOEKRFIH TR THEL, Kbz 28y bk
BUzA DT —BET{E LT, RIS 8L RIT X
RNZ ERDbNoTHBIB #iznvziX, FHiuE EikBIEE
MENZ &IZ 5.

2.4 XEE1R

L5 PCA-SIFT % & 6 C, — i L CAZI 2 /T
BRI, M LS SCEEBICH L TEITH D LIFR S22
V. ZOHBIIPEETHY, VGA H DT QVGA &) iR
BETXELRE T L, COXEORFHEBELRELC L 572
Bz Bob DI LR 2N & ThHA.

Z ORI AT B 7D, Wi OG22 & D D,
HDHVTH LWHFEELZBZRZT 5000 T LB LE L
5. HIEICOWTIE, BEROMEE % 200dpi F2IE(A4 DL
E2RTVGADKIAE ETED D E RNV RS> TN
5. L, ZOWE, FrEhhiic LB i BRIk A kI
RBHEVWHIMERLAELD. £ T ZTE, XEmEICHE
L7 LWRFHRHEEIZ DWW TR R 5.

— WX R D R TR, R PTREE S ER B
B EEZRY T LOTH S, KO RFEERIE, migo
A RITH LTRSS WER S 70 5. — B O X 5 IZJRETHE
AN ORI REE THAIUZREZR VA, SCEE O L
SN B R BEAITRSINEIC KT S, ZOMEE RS 5 —T7
WL, FEEZBRY HT#HEELIVIESTHZEThHA.

ARFZETIE, K 3@ITRT & 9 ABEEEROELPL, X
3MITRT & 5 R BEFEAE Ry DELEE X, £ DRFTH
U TR - Qe RN

HRATTHBERET DL aE2 5L, BEIREAE
DEAIZ L » THE L D RMFHEENCALE R T ETRAT
XHZENEFE L. T TAFETIE, AP AEREE
AVWCEEZRITS. BENIZE, UTF0o@h Tho.

AFIETIE, BEAOTE mAEORE A7 FVICE#RL
THREET5. £7, REELLTUL, 4 AORETESE

(a) HEERORALD

&R B TR oS
e B SERE O FIE R
T Scsi o B ¥
T he TRDBEMN

E3 XEEROFHER

Fig.3 Feature Points in Document Images.
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