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HOFL KT EEGHRERIT. Z7ZVEBRE, 7TV ERICNT 2EBMERD T X FORT7 2 HEEERERT 5
RRZTHY, 77v>aryO7H A4 YREFBEIENLZENTOHWONS, FAMZEIFHRRTIE, 72 Vi2&ko
TUITHEE T 2EBGED TR INBRNGED D 20, T —EZRX—=RIHELBRVEREZERT S 2T, 72D
WESLHBEOTIRIC ORI Z RN D %, AFETIE. AR AL 2 W TS S EEMRER & [F URE CHSE 4
WL, BEORRETF NV THRRINLGEREMEASDLEZ FEEIEET 2, X018, MEGLEEREZ IV FY -

Y7 HWTEHES %,

F—U—F MBEIN. BRIV, VF7T Y- 7 LLM,

1 L ®IC

FrI54 vy ay By BV TREREZ TITRREZTSF
BROBXEPEEL > TETWVWS, f VY &—3 v FOEKITE
D, AV T4 v ay By IHPBENZEREZZT. EROFEE
RO T DAD M EWBAT 2 FERFEREL R TV
%, TN, Y54 Y ETA—F—DYEATWEEmE
MRTIEEMDNEE > TED. BALRBRRAAIIREINT
W3, 2D 128 LT, MM ZE{§#ER (Conditioned Image
Retrieval) £ WO BRAAD D 5, ST ZEGMHRRIE, BB
. ZOHBELED XS WEBETIZ0DT XA 06K IR
7V ZHWTHGEZMERT 2MBARNTH S, ZOMEBHN
. WHRAZ YO, WENRIC X DBRRETS e TE S
IS L CEB D, HERE LTV ARSI LT, BIEA
EANT B2 EDFBEREMBTE S0, LHEA
FRmE RO T R e BIFTE S, L, ST
EESEMRZICH T 2 BFOMEIE. EMREGRE ©h2 g EREC
MEBTEZ0., LV MROBEICERELYTTVE DN
2, MBHROZHEER L D, RBOKELNOBIESFL
ALEBRBINL TV,

WAE, THF A REGREERT A RER Al T AE
HL. BEVEBAOIEHASHET XN TV S, HlZE, KIRD
Fii e TV A VDL L N o Fe 7z A r S EHR O A4 B TR &
NTBH, BMERRT A2 TR, FikmnEERT
ZRABEINTNS 1], L L, EEEREF VG, EmER
E{RZAERT 2 Z L ITERTVS DD, AREIROZHEMEIC
RiIFTWB WS BEMERE ATV S (2],

¥, AU IA4 Y EOBEMRIIBWT, =¥ —DRAD
MBI TV LIZERIC—BLAENT A T L 2BAT 2 AREME
DBH B HEHEIN TV [3), flZE. BRI TBRWEY
YIx% Ty b ERRLIZ -V, REERERTWEH

BT - 7Kt b

T, TV—DRUYIx 7y FBEHICEED, R LTERY
DK7Y LIZERL, TL—DRI Y Ivry FREAT
2rWVofleNERZOND, ZTDRD. FeDMBRMERI,
MR 7 T VIR B L TWARE IR, MRz VIcH
HI MR EDED. MBEROZRENEETH L E X
b5 b,

AR TIE, ST SEFRERE L WS XA 7 I2BWT, Hil
WEREBEAL &5 EREIL TV B AD, AL LV E
Ao eh2 X5 REMEGROERENNIT 2 FELRES

o BRI, MBREROBR 7 2 VIS T a1 25
HEWN T 2EREEOND 2 2HIET, BEOSLMEN 2
BRERE TNV L BMBRR L B AT IC & D AER SN
E{REHAGDES 22k D, B AL DZERMEICRITL
EOMBEMERL DS, MR ZVANOBEENZEDL I L
HEY T 5,

2 BEHR
2.1 ZMHIETEHRIRE (Conditioned Image Retrieval)

SR Z EEMIER (Conditioned Image Retrieval) (&, [Ei{§
L. ZOHEREED IS IHBIET 20D T XX M h 56755 MEK
7Y ZRHOCTHBRERRT 2EEGMBRLR 7 THZ, T T,
ME 7 TV OEf}% reference image. MK/ T VDT F R b
% relative caption, MRIERDEMRHEIRT target image &\
o ST FEBMBRO—HOTNEK 11T T,

) ——
Lis purple in color with
—_—

playing cards graphic

J

Reference image Relative captions

1 &M EERRER DTN

Target image
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ST EEFERRIE Y 7y > a YOO DONFERRS AT
LEFEETEDOETNE LTIREENZ (4 2OV RT
LTI, M EEGEMBEEHT 2 22k b, BMOEGR
. ZOHEBREEDEISIBIEET 20D TXFA M2 ANTSH
LT, Hl B ERRBTEL XS CHR-o>TWVWDE, Fz, BR
SNLFHOBEBIIH LT, 2N LD XS IBIET 250D
TXAMEANLTRERT 2D TEDSD, MaFz@LT
FMEZMERT LI N TE S,

ST FHBMBDO X R 7B WT, BWEETREEZITS
72D DRRZ IR E T ADRR SN T E 7, Baldrati 5 [5] 13,
CLIP [6] ZiEA LT, &M EEFRR TS ETAVEREL
7z CLIP % F\" T reference image & relative caption 7» 5
zhrehmBarmtis %, ZhoofEEarlatabeii
T BRBERERT 22y NV 2MEL, ZoAEDYE
7R E DY target image DFRFERICIE D X 5 ¥R 21T,
Lee &5 [7T] &, 2 D0DERZ =2 -2y " IT—=JDEY 22—
NEERL. SO EEBBRREITIETAVERE L, 1D
I relative caption IZF-IWT, reference image DRI L
T, A7 =7 FOBIRRT A X, BLEZ DM ZBIES 2
EVa—NTHb, b5 1Dl&, reference image D RIKAT 72
B, HER Y EBETSZEY 22—V TH5, Chen 5 [8] I&,
MR ) DT F R MTH relative caption 1Z1%. MREZRIEM
W 1IDITEE S & 5 RFFMICEHARINAT VWS D &, MR
HEEFET 5 & 5 RERICGERZIN TV 2 DD % FUICE
HL. 2O DD relative caption DTG L 725
A X EBMREITOETAERRE L

LAL, TS DRFDOHIEDIE L A ¥ DB ROFEREIC

W, EBRICINLDOBRRI AT LZEAT 22— —08A
TEZD ., RBEEROZHEEIAYITH 20T, BET 24
ENDHDeEZOND, Tl KT SEBGBRBRO X R 7135
KRN, TTRHDZT—EZR—ANDERI HMREB IR
72, T—RR= AN OEGIIMBETE RV, £D7o,
BIRINCRERE LW DD 722 LTH, EF LOVRERKE
BE NI NATREM DD 3,

2.2 EREMZ AV RIROERERR

AR, BEHRAREIT O REEE T VoS ELTE
D, IBIRWEBAOEHADES T 5, Choi & [9] 1ZAM
D77y ayTHAF =TI EERER T 5 Al R—ZADK
IRBAFES 27 22 FFE L Ize BRI, 7—& 0. bL v
FHi, 794 VER, BEOREMEY K- 1324 00F
Ta—NEAIT Al S AT ARRE L, TYA VAERIZIE
GAN(Generative Adversarial Network) Z{#HH L T3, Z
o DEBEREIT S HEEEEEFTAEZHVE Z 2T, B
FEHFRBICBWT, MR LI VERD T — XX — RIFEE
LBEWBETH, MBIV ICHAT 2EBEH/2ICERTE
ZAREMDS D %5, L L. BERERET VL. SREREGREY
RT3 BN TVE DD, EREROZHIEIIRITT
W3 WS BEMBERHE TV S 2],

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

ZD7D. RN ZHGEMREKR L BEGEREHREST S Z LT,
BRZPTITNDEIHEMS & 2512, AMRDOHVD D
b, TNEMGELET 2 7-DIHHTE 27 —& £y b & RETH
55,

2.3 F—2tvhk

S EEBEMREDO 7 — Xy biZid. FashionlQ[4] %
CIRR [10] 3® %,

FashionlQ & 77 v>aYyBE{EIZE 3T 27— Xty b
T, ”"Dress”, ”Shirt”, "Toptee”® 3 2D H 7T TV IZHT 5
NTwd, £, FETF—X M7 —X 7ALT—ZD 3
DIRAHILTHRFEE T WS, 8T — X213 46,609 H D5
MEENTED, reference image ¥ 2 D relative caption.
target image DKL v + A3 18,000 b 3, WAET — X2l
15,537 MOERAE TN TE D, WKLy 226,117 HDH %,
T AT —&I2I3 15,538 ORI EENTE D, MKy
236,119 tEdH 5, ARIFFED 4 FEDHEERIZ T, FashionlQ %1
M35,

CIRR(Compose Image Retrieval on Real-life images) &
779 aYREDRGED KX A BRE LRV, —RiEgc
57—ty FTHB, FEHT—&X MEET—& TA T —
ZD 3ORHEILTREI N TV S, 87— &I2i% 16,939 K
DOEGEMNE FNTE D, reference image ¥ relative caption,
target image DMKt v b A 28,225 thH %, MELT — XTI
2,297 MOEBBEENTE D, MRy A 4,184 D%, 7
A b F=2I2E 2,316 OBBEAEZENTED, MKLy b
4,148 tEd %,

3 BEF &
3.1 BRATL
AHIFEDIRETETH MRS AT LIOVTHIT 2, &
BIRT LOMEZK 2 17T, ZORNZIE, MR T UHMA
NENTH LEMBHRIPIHNZINZ EFTORNERL TV,
OB AT LATIER, 2—F = EEMHOHEIG L £ OH{§E ¥
DESWEBETIDPDOTXIAMDPORIMBI TV EAIIL,
Wl REREROMREITI, MR AT alE, =¥ =25
BohzBBEI7zVEASL L, 10 ROEHRDOEES % BT
Re LTHAT %, REEROHEERKELA 10 e LB,
I—F -2t o THIBEEENEDDH D, 1 EITTRTOHEMS
PHERTE 2 THI L EZ 2D TH S, HIEHRRET LY
EIRERET L L WS BID 2 DDOFED S8 SN TR 2 HA
EbEBZIET, FLAXZLITITWEEZIA2M> 2 2HIFL
T, BEFERER L, BEFHEONh e LTE., $387F
DEMT EEERRE TV RFERAL T, HREZMERT 5, R,
BEIRERE TNV E HNVTRRE R UL THEGZERT 5, §
b, MEL[E U reference image ¥ relative caption % F
WO R ER 2 AR T 5, RIRIC, BERMRR L BEGERTHE
LNEBEEMAGDE S 2 THAREBROESEZERT
3, MBI AT LADEERITOVTAE X DT 3,
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v
E{RIRFEETIV ERERKET IV
1 [

v
BREREGR L ERERDOTEE

2T T

10 DIRMHEROES
M2 MRS RTLAOHE

KM EEGRERETI

2.1 i CHiA L 7-BHF DS S HRBR D E 7V (MUR) [8]
AL, EfT— 2 N— 2N SMREMICDH o 1B 2R
T35, MUR T, reference image ¥ relative caption DFf
HEREZHAGDE. HRRHEBEZENT %, ZDH7ITHER
SRR L. B§ T —ZAN—ZANO TR TOEGOFHR
toatA VELMERHAEL, ZOMEIPKEFVIEIC, MERHR
Db LTWwd, KK TIE, LEOFIHTHAEZNSZ Y
A VEPEOEZEEE LR, AFETSH, MUR &R L &
21T, T—AR—ZNOFMEBITH LT, HEEZFHET %,
Z OBUEDTEVIEIZ, MEBHERD LA L § 2, RIEHNTIRERKG
R B 10 2T %,

3.2

3.3 RHMNTEHRERETI

Reference
image

™
Relative /

caption

GPT-2v |—| Eﬁ‘f‘;@f —| pALL-E3 |—| RE®R

3 SR EmBLER DTN

S E EEIRER X [A] U reference image ¥ relative caption
ZHOTH R RERZERT 5, &N ZEGRERO2ED
MR 3 DX 515, $3HDIT. GPT-4V(ision) [11] 1Z
reference image & relative caption # AJJL T, S&HFICH -7

H % EBRERTETIVTERT 2720070 > 7+ DIERELT

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

I, HGAEKHO a7 2 ER T 2B e LTE, BG4
JRTHERT 2 ETADTF R PDOANL2ZIFMNT THiRWE
DTHb, ZOLE, GPTAVIZHNLTU T m 7 v %A
51 U7, T ZT. relative caption (7' 1 > 7 t DRI ZELT
Z LATBML. ZORDITITEHR L 720

Please create a text prompt for DALL-E to generate
a modified image using the following text based on
the attached image.l would like to generate images
from text prompts only, without inputting any im-
ages into DALL-E. Please come up with a prompt
for this scenario. Try to retain as many detailed
features from the provided original image as pos-
sible and make modifications only to the specified
parts in the modified text.Please create a prompt
that generates images of clothing only, not worn by
a person. Create a prompt that generates images
showing the entire piece of clothing, not just a part

of it. Please output only the prompt.

[relative caption]

Eidd 7 a7 b Tld. reference image DFHEEKR L 2035,
relative caption THEE I NI DAZEIET 5 &k 5 IR
LTEDH, SREOEFICHL TWE e EZ SN,

iz, EREINZEBERD-DD T > 7 M EHWTH
BOEREIT D, EHFAERTET L E LTIk DALL-E3 [12] % {#
Al7Z. 120K VIZH L TR 3R LE—HEHoiN
Z,10EERDELITS 222k b, 10 ROBEBRELERT 5,
GPT-4V 1, DR TN, EFANERT 57 F X + Al
e FRATREED AN T Y RE 2 5 X 512> TWA 20, FL
ANET>TH, B2 HOPHRFTE %,

3.4 REEH{EREGROKS

BERE TIUC K o TH S N EIR (RERER)10 B ERE
TN Ko TH S NG (AERETER)10 e AaEHbE T, #
7272 10 ROBEROEE 2R T 2, ZOT7 ATV X 6% T
KE D3,

(i) AEMEG 10 BT LT, MERO & = L RRICEHT &
EEBMRDOETNEHHA LT, MRFHFICEDLHWVEELT
WEhERTEEELIHET 2,

(i) MREREGR 10 B & R 10 Bz EHHE T 20 WOEB
DEEL L. BEEENEVIHIZIER 3,

(iii) & L k07 10 KOEHGOHICE TV 24 MG, 5
B LoSGEE. 2o bAL 10 Mo EGZ #7710 MO ERD
EEHEL L, TAVIVRLERTT 5,

(iv) & U _EA7 10 MOBHROHNCE AT 2 LRSS, 5
KRGO EE. BREGROPT—FEHVEAE) - (EAKHE
BOFT—FEHVHEAEE) - 0.0001 ZEHE L. ZOffid 0 DLk
OBFEE. ERERO LA 5 MOBEEIC, FHRELUEZNE
T35,
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(v) MZRMmG AL 5 B e ARG LA 5 WEEDE T, #HE
EAEWIEICHRNZEZ, Z20 10 KEHT7% 10 KOBEBROES
L. PAVIYXLEKRT T3,

4 = BR

REFED, FFTEEBERBRE VS XX ZITBVT, #HL
VWEREBAL LS ERET LTV AR LT, ALizakLwv
iz RO 56Ns X5 REREGROERE T2 22T
X200 EMAET 572012, EFEITS, AWFE T, 2200
FEEHR Lz 2 OREOHIETHRE S T VICHALT
WRhERT TRV T 2HEA v, MBEBRICY
DRELRELD 20 E2RT TREBEFRROZENE) © 2008
MTFMEiZ TS, ZNZNDERIT 4.2 HiTHAT 3,

4.1 ERETE

4.1.1 #HHLZET—%

AHZE T 2. 3 BT L7z FashionlQ 4] W5 7 7y ¥ a
VI T M EEBRRO T - XLy FEFEHLE, &
MEROEBRTIX, T—XLy bD3DODHTIVDOHDLS
“Shirts” Oh 7 AV EHEH LIz, £z, MBEITO L EOMEKR
BRI Y LT, FashionlQ O¥E 7 —&X LGET — X IC& &
NBFTRTOEGEHH L, EBRTHHAT MR V13K
ET—2DbDEHWz, £7z. FashionlQ IZiZ 1207 Y
WXt LT relative caption 23 2 D& EFhTW3 =0, ZNH%
“and” TORIT3 Z 22X D, 1 DD relative caption ¥ LT
o7z,

4.1.2 L F ik

AFFE T, EEFE Y LT, 2.1 HiCHiA L = BEFE o &4
i EEGRRET L8] & 3.3 HiTHH L IR R F RO LM
EERERET L 3.3 BV, S EEBBRRE TR
BRI TV 2 AL, MBREMEG> S E{§Z 10 fFHRERL 2
NozMhT 5, FEMEMNEEBERET V. MRV 2 A
1L, HifRE 10 ERLZRSEHITT 5,

4.2 RBRAA

BFERCOWT, BMEZ VY25 10 KOEBROES (e
B) RIERT %, ZNHDEGESICOVT, BRI Vi1t
THHE ¥ TRRHEROZKE) 2 DOBRTIHMliZT
9o ZTD2ODBRITOVWTEHHAT %,

4.2.1 BRIV T2HEEL

MBI TV ICRHT AL 2 00FEEHKRLZ &
WKEDREDHAETHRRE ZVICHAELTVWERERTHDT
H 5, RKFFETIE, 2 20FEE 10 HFOBKRI TV ZHWTL
L, MBEEREPMR VI LTEOEALTWE Y S
U RY =2 U I & DI SRR O R MR TV
NI 2HEELL e ERT 2, HlziX. FEA L FEB 2B T
B5EIC. 10 FOMERD 5 5. MERMERPMEKR 7 T VIR LT
X DHEE LTS LW S8, FiEA D2 FiEB
M8 THBLGA. MRZZ VT 2EEE FikA: F
%EB=2:8vk3%, 100K VI LT, 5 A\DFF

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

TR —A—12, 2DODMRMERDOS B, ¥hbon kMRS
ITVRIZIZIDLVLOZEEIRLTH SV, ¥ TH s 3 AME
PEIRL7Z2HFOFEEZORB 7 VIR LTI DBEAELTY
3 AT 5, MR TV IT AKX 10 RO =
VZENZRUTH LTS ADZ 7Y R —h—IZFHliZiT-oTdH
HoTWa7®), IENR0 HFOREFICLIDFIHEIATVS, Z
ZTC, 10FOBRRIZ Y IRTUTHLT, A—D5 A 5w
RO —h—2iHliZ 1T > T3 b TIERL, MRy Z
W29 RY—h—3BR2G5E508H5, 779V K=V
DY —L T v H—X T RHW,
AFETIIEIRC LD, QEGMBRET L L REFEOMEK
7TV BEEL. @BEBMEKRET NV EEGERET LD
M7 TV I3 2 A @REFIE L EIRERE T L OB
R VITHNT 2EEL. D3 2%HE LR, LD 320
EEToHEIE. 3 OOFEDOITRTOMAEDLEIITLT
HE#1TS5 720 TH %, Lo 3HHEOMR 7 =V I1cxs 3
BHEFMT 2 BOME I Y 10 HFid. TRTRLDDOEME
AL7. SE0FERTIE. 30 RIE2FE~60 AFTED 40 A3 5
TR == LTBMLE, ZBHARATH D, Bidl
5:1 TEMDOH Lo 7z,

4.2.2 MRHEROSHRME
EEFREADE DL BWEEED D 3 0% TN T 5, SHREEDRE
fififtE & LT, THIRHERE DB CTIA  HH XT3 intra-list
diversity (ILD) [13], [14] ZFIF L7z. Z® ILD ¥\ 5 a3,
TEHRRRPHEE S R T 2BV T, MERFEESPHEES RO Y 2
FAOEBHMOZHMEEZRET 2 - DIHHIN2IEETDH
%, RBIZEICBWTH, 10 fFOERES % ILD 2B 2 MR
BROVR P ART DN TEDZEZ 22D, ZOFEE:E
AL, BERES I OZHRMEDME div(]) 1ZMITFD X 512F
"Hahb,

div(I) =

Z Z (1 —sim(i, 7)) (1)
i€l jFiel

ZZ T, EAENDOEIG i, j BMOBELUETDH 3,
ZOHELE DML, FEFEAD CLIP [6] @ Image Encoder %
fEH LEGRORMERH L. Z2h o OREED 3% 1 VM
oML L7z, CLIP 3E{RE 7F X FORT ZHRT 5720
WKEGEIEN2ETNTH D, 4 ¥R —%v b LEOKBRDHE/G Y
TXAPDORTZHLFEELTED, BET 2E G 732 M0
B LR EEER O XS5 1Tk T w5, CLIP k¥ryay
b TR A RO EMEO 7 — 22y PEEVKEETHHET
X3 EARENTED [6. ZHERA, FHA >, BRRY
DERIRDO Y 2 7 AVREZHFET 20D TWwa e ER
5N, U EoEE» S, SHEIZFEEAD CLIP © Image
Encoder Z M L7z, Z DZRRMEDIE div(1) 1Z. HHRE L
BRI ERMETE L R D,

FRROLEME, 72V ANO—BE L Ak, QERRRET
NERBFEOLE., @QEBRRRET L EEBERET LD

IHM

sim(i, §) 15

1 : https://www.lancers.jp/
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g, QREFELEREREFNAVOLE, O3 00%&HT
otz ZNZNDEKMFIHK LT, 30 oM =V TR L
Too BHEMTIE. 2O00FETHELNLEGESDLIREDHE
div(l) ZEHE L. EXKREWHZ & D ZREOESVEBRES
HIWT L 7=,

4.3 REBEER

4.3.1 BRRZ7 VI TBEELT

U RY = IIEDELNL 2 00FELHBL
LED, MBRIZZVIIHLTEDEEL TV 2 2l X izt
R ER 1-31RT, 4.2 LHITHHALIZ LS 1C. 1 DOMR
ZIVIZHLT, 5 ADZ 5T FU—F—12, 2 DDBRRGER
DHIBE, EHELBIDMBI T VI ZIHLLVPEERNLTH
SV, BT H B 3 ALEMEIRL FEEZOMRI LY
WXL TEDBEEL TV LHMT 5, R 11IE BHEHRRET
NOBERERETLE 10 FOMEB I =) ZHWTHERL
LED, MBEIZTVIIHLTEDEEL TV 5 X itk
RUEBERL TV, K2 ITHGRRET L LIREFIRO K
Thh, R3EEGERET NV REFROREBETHZ, £1
ED 10 HFOMRIZYVDS5 B, MR/ ZVITHLTEDES
LTW3 i SR O0E0E. EERRE T 2 4, |
BERETANRSHTHZ I EIRINT VWS, LdoT,
4.2.1 TERLIEREZ 2V it 2 A0, HHRBRRET
Vo EBRERET L =2:8 ¥72b, FBICLT, £2 &b,
ERIRERE 7L L RBFEOMR 7 V103 @A, |
BRRETF L BEFE=3:7xkD, £1 &b, EEERK
EFNCRETEORR 7 = 0 10T 2 AR, EiSERT
T IRRFIE =8:2 75,

£ 1 HEHRRBRETF LV EEGERETNVOBREIZ Z VI L TED
BLTVBHK

MR VI L TX DEE LTV MREA
HEERERE TV 2

ESAERE TV 8

%2 HEBRRETNVEREFEROBRI VI LTIDBEALT

W3R

MBZ T VI LTI DEE LTS HRRAR
HREMRRE TV 3
REFIL 7

# 3 HBERETNVEREFEROBRIZ ZVITHLTIDBEALT

W3R

BERZ T VIS LT LDl L TW»aREAE
AR E 7 8
RETFE 2

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

4.3.2 MERMROZHME

EERIERE L 4-6 ITR T, ThHDRIE. 2 DOFEE L
L7z &0, ZRMEOEPKE L X ZRRIEDEW & X
NIRRTV BERL TV, BlZIX, £ 4 TlE. 30 o
MEFEROZHREOME K Lz &, BFRREF NV OZH
HEDED A EWERERD 26 18, HHREKE TNV OZHENE
DEOFBERBERD A D572 Z e BR LTV D, &F
EDOZREDEDEIEE R 7 IR T, TDERTIE. FFED
30 F T R TOMBRERIH L CTRIE XNz 30 O ZHEED M
DFEEERL T3, FlZIE BEEBRRET LD 30 HOZ
FEEDEDFEEEIX, 0.25561 ¥ 7> TW\Wb,

x4 BREROHEK

RN D B WRER IR
HFRRET NV 26
H{AERE TV 4

x5 MRERFHEOUR

25 RO AN el
HGRZRET NV 11
RRERFIL 19

® 6 AR REEFEROULR

2RO B OCRR I
EGARE TV 0
RREFE 30
£ 7 ZEMOEOFIE
ILD O FEE
HEEMERE TV 0.25561
EGAERE TV 0.16352
REFHE 0.26276

4.4 # =4

4.4.1 MBIVt 2HEALL

4.3.1 HIOEBHER» L, MBI Vit d 2#EHIEzH
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Abstract This paper proposes a method for finding fine-tuned image-generation LoRA models suitable for gen-
erating images that have a similar style to a given sample image. Sharing trained image-generation AI models on
the Internet is becoming common. However, to determine which of these models can generate the image style the
user wants, it is necessary to inspect the output samples posted on the site one by one. To enable search for the
model that can generate an image that has a similar style to a given image, we adopt a CNN-based multi-class clas-
sifier. The ResNet50 model was fine-tuned to classify the distinctive features of each LoRA model. We transformed
pre-prepared sample images with each LoRA model using img2img as training data. Experimental results show that

our customized ResNet50 can find more correct LoRA models than the original ResNet50. Future research should

explore more effective methods to address the unique challenges presented in this novel approach.

Key words Finding model, Stable Diffusion model,

1 Introduction

Even though it has been only a short time since image-
generative Al was released, people have already begun to
Stable Diffusion,

one of the most famous image-generative AI models, was re-

open and share their fine-tuned models.

leased in 2022. This model generates images by processing
input texts (i. e., prompts), or a sample image. While the
base Stable Diffusion model excels in various tasks, it en-
counters challenges in generating specific styles.

Rather than adjusting the prompt to generate specific
styles, a more practical approach involves utilizing custom
models that are fine-tuned models with images of the target
sub-genre. These customized models, known as checkpoint
models and LoRA models, offer enhanced performance. This
paper focuses on custom LoRA models, demonstrating pro-
ficiency in generating specialized style images. Within one
year, file-tuned LoRA models of sharing became common.

Specifically, on a website called “Civitai™”  many image-
generative file-tuned LoRA models are shared. From anime
to realistic style, they are fine-tuned with domain images
and uploaded there. Users can freely download models and

generate images of what they want.

(J¥1) : Civitai: The Home of Open-Source Generative Al
https://civitai.com/

LoRA model,

CNN.

Despite the proliferation of such models, subtle variations
exist among those with similar styles, complicating user at-
tempts to find a LoRA model that closely aligns with their
desired output. When users want to find models that can be
generated to style what they wish, they need to check the
thumbnail images of each model to know whether this model
can be generated to style what they want. This makes users
waste a lot of time.

If thumbnail images of the model exist, the model can be
found by the above methods. This method depends on ex-
isting thumbnail images. Also, adjusting hyperparameters
(strength, guidance scale, etc.) of fine-tuned models when
generating images can generate different style images, al-
though using the same fine-tuned model. So that that model
can generate the style the users want.

As described above, the fine-tuned image generation model
can generate various styles of images by adjusting the hy-
perparameters and prompts. This means that even if a fine-
tuned image generation model does not exist prior, if a model
generated close to the style image that the user wants can
be retrieved, an image in the desired style can be generated.

This paper proposes a method for obtaining an image-
generative LoRA model using a single-style sample image.
For example, when a user inputs a single sample image of
Van Gogh, the system outputs models that can generate a

painting style that is the same or close to the input image.
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Figure 1 Overview of the retrieval system

Since multiple models may be output, model ranking is per-
formed. The model that generates the closest match to the
style of the input image is placed at the top of the list.

Figure 1 shows an overview of our system. It accepts a
style image as its input, and outputs the ranking of models
order by the possibility of generating a given image. To rank
the models, we used a ResNet50-based classifier.

Our research aims to help users easily find fine-tuned image
generative models without checking the thumbnail images of
LoRA models. Moreover, it supports users in finding the al-
ternative image generative model when the model they really
want does not exist.

This system is necessary not only for users who want to
generate an image, but also for artists and copyright hold-
ers. Artists and copyright holders may have to check if their
original artworks were illegally used to train the model with-
out agreement. When fine-tuning Stable Diffusion with spe-
cific domain images, it is necessary to use a lot of images
in this domain. A fined-tuned model can only generate the
style images used during fine-tuning. If the user is an artist
with many well-known works, the painter may suspect their
works are being used illegally. By using this system, the user
can check for such illegal use. By inputting an image into
the system, the system outputs a model that can generate a
painting style similar to that of the image.

To find image-generative fine-tuned models, we used pre-
trained ResNet50. To adapt pre-trained ResNet50 in our
proposal, ResNet50 is fine-tuned with image classification
tasks.

To create an image for fine-tuning ResNet 50, Stable Dif-
fusion version 1.5, ControlNet - Canny, and LoRA models
are used. Further, to boost ResNet50’s performance with
the given task, a small part of the original ResNet50 archi-
tecture is modified. By fine-tuning the pre-trained Resnet50
with the style-transformed image classification task, the fine-
tuned Resnet50 obtains higher accuracy than the pre-trained
ResNet50.

scores are used to evaluate the image classification task.

Macro-recall, Macro-precision, and Macro-F1

Our paper is structured as follows. In this section, we de-
scribe the background and objectives of this study. Section 2

describes related studies and the position of these studies in
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related fields. Section 3 describes the methodology proposed
in this study, and section 4 describes the evaluation method
of the proposed methodology. Section 5 discusses the results
obtained through experiments. Finally, we summarize this

study and discuss future prospects.
2 Related Work

This study aims to help users find image-generative fine-
tuned LoRA models more easily by inputting a sample image.
This study relates to the image-generative Al field. Also, this
study relates to the classification of images and related to the
content-based image retrieval field.

2.1 Image Generative AI

In recent years, the field of artificial intelligence has wit-
nessed remarkable advancements, especially in the domain of
computer vision. One of the most intriguing developments
is the emergence of generative Al image models, which have
revolutionized how we perceive and interact with visual data.
These sophisticated algorithms are at the forefront of the Al
revolution, enabling machines to generate realistic and cre-
ative images.

First, we explain the concept of generative Al image mod-
els and their significance in the world of generative AI de-
velopment. Generative Al refers to a class of artificial intel-
ligence models that can generate data resembling authentic
examples from the dataset they were trained on. In the con-
text of images, generative Al aims to create new images that
resemble the distribution of images in the training dataset,
exhibiting creativity and imagination. The stable Diffusion
model is a type of generative Al. It is used not only to gener-
ate images, but also to generate training data for supervised
machine learning [1].

Model Agnostic Zero-Shot Classification is a method to
classify real images by learning with synthetic images. Us-
ing the Stable Diffusion model improves the quality of the
training dataset and solves problems relating to large-scale
vision-language models [2].

Class incremental learning aims to learn new classes with-
out forgetting previously learned classes incrementally. Sev-
eral research works have shown how additional data can be
used by incremental models to help mitigate catastrophic for-
getting. A Stable Diffusion model [3]can generate synthetic
samples belonging to the same classes as the previously en-
countered images.

Computer-aided surgical systems can provide surgeons
with supportive information to improve procedure execu-
tion and overall outcomes. The Stable Diffusion model [4] of
image-to-image task can reduce the gap between synthetic
and real data. This makes computer-assisted surgical sys-

tems more accurately annotate data.
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2.2 Image Classification by CNNs

CNN-based architecture is used for object detection and
pattern recognition. Object detection is highly attended to
in computer vision, but classification image style is not so at-
tended to. Hence, there are few prior works that use CNNs
to classify image styles.

CNN-based VGG-19 is adopted to extract object features
and texture features[5]. Using a deep convolutional net to
extract image features [6]. Although models were trained for
object detection, these models can be used to classify aes-
thetics and styles.

CNNs are adapted to identify artists[7]. It has been dis-
covered that CNNs can learn illustration styles from images.
An ensemble of convolutional neural networks is adapted to
learn the surface of image data, utilizing a CNN-based mul-
tiple neural network architecture [8]. The output of the CNN
allows for the prediction of attribute images.

2.3 Content-Based Image Retrieval

In recent years, content-based image retrieval has become
common in a variety of fields, such as product search and
similar image retrieval. With the development of e-commerce
sites, customers can search for and purchase just about any-
thing on e-commerce. However, too much information hin-
ders the search for information. Images[9] can be used to
search for information easily.

Content-based image retrieval (CBIR) is a widely used
technique for retrieving images from huge and unlabeled im-
age databases. To help users more easily retrieve images [10],
deep learning frameworks based on Convolutional Neural
Networks (CNN) for feature extraction and Support Vector
Machine (SVM) for classification are adopted. In this paper,
instead of using SVM, pre-trained Resnet50 of the fully con-
nected layer is used for classification. Fully connected layers
of weights are initialized with ImageNet weights that obtain
better results.

By retraining the CNN models with classification or simi-
larity learning objective on the new domain, [11] found that
the retrieval performance could be boosted significantly,
which is much better than the improvements made by simi-
larity learning.

Jin et al. [12] propose a method for searching images that
share the same spatial semantics and enjoy visual consistency
as the query image in complex scenes. They adopted CNNs
to extract image features.

Adopting deep learning architecture to extract content
from query images is common in the content-based image
retrieval field. Instead of using text to search content, us-
ing images offers more information for the retrieval system,

introducing the closest results that users expect.
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Figure 2 Low Rank Adaptation

3 Classification to Identify Model Capa-
ble to Generate Exemplified Styled Im-
age

This section describes the proposed method. We explain
the method in two sections: The image generation process,
and Resnet50 fine-tuning task.

3.1 Image Generation Models

This sub-section describes the image generation process
by fine-tuning image-generative Al models. Latent stable
diffusion models [13], ControlNet-Canny [14], and Stable Dif-
fusion fine-tuned by LoRA [15]are implemented. Latent sta-
ble diffusion models are exploited based on diffusion models.
By training on latent space and introducing cross-attention
layers into diffusion models. Latent stable diffusion models
are more powerful and flexible generators for general condi-
tioning inputs such as prompt or bounding boxes and high-
resolution synthesis.

When enabling a pre-trained large model into the specific
task, it is necessary to add a task-specific head or update the
weights of the pre-trained large model through backpropa-
gation during the training process. This process demands a
lot of GPU memory. If small-scale data is used for full fine-
tuning, the fine-tuned model can be catastrophic forgetting.
This caused harmful to infer phase.

In Figure 2, instead of fine-tuning all the weights of the
base model, the LoRA (low-rank adaptation) method de-
composes the weights of the base model into matrix A and
matrix B. The new A and B matrix weights are only up-
dated during retraining; the weights of the base model are
fixed. The LoRA method is being introduced for the first
time through the fine-tuning of a large-scale language model.
However, it can be applied to any dense layers in deep learn-
ing models. When fine-tuning Stable Diffusion models, the
cross-attention layers in Stable Diffusion models are trained
by LoRA. The cross-attention layers are the part of the model

where the image and the prompt meet.
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Figure 3 Image Classification and Model Retrieval Process
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Using specific domain images and adopting LoRA for fine-
tuning, fined-tuned Stable Diffusion models with specific
When
inferring or generating, the weight of the fine-tuned LoRA
model and the weight of the base model (Stable Diffusion

styles are created; we call it the xx LoRA model.

model) are merged to implement the task. For instance, the
anime LoRA model, the Chinese Ink LoRA model, etc.

With the advent of text-to-image Stable Diffusion mod-
els [13], we can create visually stunning images by inputting
prompts. This paper proposes a method to classify the LoRA
model style through a generated image. For this reason,
image-to-image Stable Diffusion models are adopted to trans-
fer base images into LoRA-style images. However, generating
new images by image-to-image task without a prompt is still
challenging.

The reason is related to the diffusion model mechanism,
which uses image reconstruction. First, diffusion models
noise input images by Markov chain, then reconstructing
the image from the noised image via the denoising process.
This means diffusion models can not retain anything about
inputted images. This causes generating images through
image-to-image to be stuck. ControlNet is adapted to ad-
dress this challenge in the image-to-image task. The neural
network architecture of ControlNet is described in Figure 4.
We adopted ControlNet with Stable Diffusion model version
1.5 as the base model.

The ControlNet architecture based on the Stable Diffu-
sion model version 1.5 works as below. ControlNet copies
12 encoder blocks and one middle block weight of the Stable
Diffusion model and uses them as trainable parameters. As
illustrated in Figure 4,

® 1 is the input features map,

® cis the internal vector calculated based on z,

ControlNet of input,

® 4y is the output feature map.

The trainable parameters are connected to the base model
with zero convolution layers, denoted Z(-;-). Specifically,
Z(+;+) is a 1 x 1 convolution layer with both weight and bias

initialized to zeros. To build up a ControlNet, two instances
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Neural network
block(locked)

Zero convolution

Figure 4 ControlNet neural network

of zero convolutions with parameters © zl and © z2, re-
spectively, are used. Although convolution layers of weight
and bias are initialized to zeros, ControlNet still learns and

updates parameters. We demonstrate the following formula:

y=Waz+0, (1)
2V, @)
9w, 3)
9V, (4)

where y denotes output, W denotes weight,  denotes input,
b denotes bias. If W and b are zero and x is not zero, y is
different from zero. This means that when images are input,
the weight and bias of ControlNet are grown up. When train-
ing ControlNet, the weight and bias of the stable diffusion
model are locked, and only trainable weights are updated
by gradient descent. ControlNet offers various conditional
controls in the Stable Diffusion model. In our experiment,
we used the ControlNet-Canny condition. Via ControlNet-
Canny conditional control, we can extract the outline of the
subject in each base image, then transfer object style with
the Stable Diffusion model and LoRA models.

3.2 Classifier Using Fine-tuned Resnet50

In the context of the classification problem, shallow layers
would [16] extract low-level features that are almost the same
as the input image. In deeper layers, more abstract features
were extracted. The abstract features make the classifica-
tion possible and easier. Hence, more layers are added to
network architecture in the hope that the network can learn
more features from input images and boost classification ac-
curacy. However, when more layers are adapted, a degrada-
tion problem is caused. This problem makes training errors
and test/validation errors go up [17]. By introducing a resid-

ual learning framework into CNN, Resnet50 [17] is easier to
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optimize and can gain higher accuracy. The deep residual
learning framework of ResNet50 is shown in Figure 5. As
shown in Figure 5, the z identity map feature is added to
network weight before activating network weight forward.
Instead of output F(z), the output changes into F(z) + x.
This makes deep layers learn shallow layers of features and
decreases errors in training and test/validation.

In this paper, Resnet50 is adopted to classify LoRA style
via transferred images generated from fine-tuned image gen-
erative LoRA models. To enhance classification accuracy,
pre-train Resnet50 is modified and fine-tuned.

3.3 Classification-based Model Search

In this section, we explain more clearly about our method.
First, we collected sample images. The sample image denotes
which image we use to transform its style. Sample images
are variously selected. Next, we prepared the fine-tuned im-
age generative LoRA models. As mentioned in the previous
section, to transfer the style of base images, image-to-image
Stable Diffusion model version 1.5, ControlNet canny model,
and LoRA models are adopted. At first, the subject in each
base image of the outline is extracted and transformed into
Then,

the Stable Diffusion model version 1.5 and the Canny model

a vector. We call it a conditional control vector.

of ControlNet are implemented. In the stage of applying
the LoRA models style, weight in u-net layers and text en-
coder layers of LoRA [15] are set with 1. Hence, enabling
the LoRAs feature is clearly reflected in the transferred im-
age. The base image and conditional control vector are used
when transforming the base image style without any text in-
put. In addition, hyperparameters such as inference steps,
guidance scales, etc... are adjusted so that the transformed
image better reflects LoRA features.

After transforming the style of base images, the fine-tuning
phase is implemented. We fine-tune pre-trained ResNet50
with image classification tasks. Data is transformed style
base images, and the label is the name of LoRA models. In
our experiment, the training dataset is very tiny compared
with the ImageNet dataset used for training ResNet50 [17].
For this reason, only small parts of pre-trained ResNet50 are
returned, instead of returning the entire model. As men-
tioned in[18], deeper CNN layers can extract more abstract
features of the image. These features represent a unique style
of image. ResNet50 architecture has four major residual lay-
ers, which are assigned to extract the abstract features of
each image. Moreover, each layer has a different amount of
bottleneck [17]. The third layer of Resnet50 has the most
number of bottlenecks, with six bottlenecks. Based on the
above mentioned, weights between layer 3 and the last fully
connected layer are set backpropagation. The primary role of

the CNNs is feature extraction. Our main purpose is image
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Figure 5 Residual block

classification, thus more emphasis on fully connected layers.

One more fully connected layer is added.
4 Evaluation

We evaluate the proposed retrieval system through three
factors. First, we tried to clarify whether the designed fine-
tuning is effective or not. Second, we evaluated what kind
of dataset can be used to obtain good performance for the
proposed system. Finally, we evaluated how many style-
transformed images should be included in each training data
class to ensure sufficient learning.

4.1 Fine-tuning result

This section introduces the evaluation method for the pro-
posed method. The base images are downloaded from the
Internet. We call this the base image set as set B. The set
B is processed to include as many different types of images
as possible. Images of people, scenery, food, plants, animals,
etc., are included in the set B. Each element in the set B
is unique. The set B is transformed style by group mod-
els, which are the stable diffusion, canny, and LoRA models.
With each image in the B set creates one image in the F
set. After transforming the style, we create a transformed
style image set called the F set. The size of B set and F
set are the same, both set include 126 images. Such as,
(Vz € B|3z’ € F,|B| = |F|), where

® 1 : base image,

® B : base image set,

e 2’ transformed style image, and

e [ transformed style image set.

In the fine-tuning phase, 80 percent of the F set is trained,
and 20 percent of the set is used for validation.

Table 1 shows the list of models that we used in our exper-
iment. As the search target, 12 LoRA models are prepared.
All these LoRa models are downloaded from Civitai. In the
experiment, 15 epochs and a 0.001 learning rate are used.
The number of nodes in the output of the fully connected
layer is modified to match the number of LoRA models we
wish to classify.

When returning, early stopping with five patients and the
learning schedule CosineAnnealingLR are utilized to obtain
the best performance fine-tuned ResNet50 model.

As shown in Figure 6, training and validating results are
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Table 1 Models used in experiment

Model name

Anime Screencap Style LoRA #2

Anime Game Backgrounds#3

xiaorenshu#4

Chinese ink painting >

Disco Elysium / Aleksander Rostov / Oil paints & Abstraction / Style®®
Fairy in Clouds"?

XSarchitectural-11Fantasyarchitecture

Phantasmal Luminous: The Radiance of Rainbow Dispersion 9

8bitdiffuser 64x — a perfect pixel art model @1

pop art (E11)
Texture illustration 12

Realistic Dating attire ™!

plotted. When fine-tuning pre-trained ResNet50 with 12
LoRA models, the best result was obtained in the 6th epoch.
In the loss plot, the learning loss decreases gradually as the
number of learning epochs increases. Nevertheless, the val-
idation loss decreases from the first to the third epoch, but
becomes very unstable from the fourth epoch to the end.
The same phenomenon is observed in the accuracy plot.

Then, to evaluate the effect of fine-tuning, we compare the
classification performance of the fine-tuned ResNet50 with
the classification results of the pre-trained ResNet50. Here,
we use Accuracy and Macro-F1. In each experiment, shown
in 2, the same set of validation data is used. Also, the num-
ber(100, 26), in second and third column, denoting amount
of images included in each class.

With pre-trained ResNet50, the output of a fully connected
layer is modified from 1000 to 12 to adapt with our task.
When inferring, weights of pre-trained ResNet50 are frozen.
The detailed result is shown in 2. The our ResNet50 performs
better than the pre-trained ResNet50 in the three measures
of Accuracy, Macro-F1 and MRR. We calculated the Macro-

F; score as

2TPi
2TPi+ FPi+ FNi

X
Macro— F1 = N;( ) (6)

where

e N: Amount of models( N = 12),

e TP: True positive,

e F'N: False negative, and

e ['P: False positive.

Via Accuracy and Macro-F1, we can evaluate classifica-
tion performance of ResNet50. Via MRR, we can evaluate
capability retrieval model of proposed system.

In addition, the more images included in each class, the
better the system’s learning performance. However, once a
certain amount is reached, the change becomes small. Specif-

ically, even if 70 or more images are included in each class, no

Training and Validation Accuracy Training and Validation Loss

0.8{ — validation — validation
train train

0.5

0.2 0.0
0 2 4 6 8 10 o 2 4 6 8 10
Epoch Epoch

Figure 6 12 models of classification result

significant change in learning accuracy occurs. In conclusion,
70 images in each class are sufficient to train the proposed
retrieval system.

4.2 Experiment Model Retrieval

We prepare more than one sample image dataset to eval-
uate the importance of training data variety. In the above
dataset, we call it a variety dataset, which includes a variety
of images such as humans, animals, landscapes, etc.. The
new one, we call it a specialized domain image dataset that
contains only human face images. Each image in the do-
main image dataset is processed like an image in the variety
dataset.

The result is shown in table 2 Fine-tuning the pre-trained
ResNet50 using the same number of data, the retrieval sys-
tem outperforms when using diverse data. In conclusion,
diverse data images are important for building the proposed
retrieval system.

A fine-tuned ResNet50 model with 12 models is also used
to find LoRA models. Found models are ranked based on the
output of the second fully connected layer of ResNet50. Im-
ages are used in the experiment, not included in the training
or validating sets.

To enable us to evaluate objectively, these images are
downloaded from the site called Civitai, and they are thumb-

nail images of the original LoRA models created by authors.
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Table 2 Evaluation Results

Train data

Validation data

Accuracy Macro-F1 MRR

Fine-tuned ResNet50
Pretrained ResNet50
Fine-tuned ResNet50
Fine-tuned ResNet50
Fine-tuned ResNet50
Fine-tuned ResNet50

100 variety images

70 variety images
50 variety images
30 variety images

70 human face images

26 variety images 79.50 74.37 60.92
26 variety images 8.30 Nan

26 variety images 76.90 70.17 62.15
26 variety images 67.90 65.50 55.09
26 variety images 62.20 60.48 60.42
26 variety images 50.30 48.33 47.92

Figure 7 Experimental images

Experimental images are shown in Figure 7. The red letters
in the top left of each image are the names and correct la-
bels of each image. A correct label indicates that the image
is generated from that LoRA model.

Finding model results by a sample image is shown in Table
3. Via our method, among the six sample images, three sam-
ple images can accurately retrieve the original LoRA model.
When the LoRA model is retrieved by feeding the experi-
mental images into the proposed system, the correct results
are included within the top six.

4.3 Image generation

This section uses the retrieved LoRA models from the pre-
vious section to generate images. Following the result of
Table 2, the search result is the most undesirable when us-
ing image 2 to find the LoRA model that generated image 2.
The desirable search result is located in the sixth position. In
the experiment of image generation, the first and sixth mod-
els are used to generate images and compare them. Figure 9
shows the four images in our experiment, such as

Depending on each LoRA model, the generated image does
not exactly resemble the base image. However, they were
Indeed, the
style of the image transformed by the Realistic LoRA model

converted to their respective painting styles.

is more similar to the style of the reference style image than
the style of the image transformed by the XSarchitecture
LoRA model. However, when users want to generate images,
they want the generated images to follow their desired style,
and the generated images are beautiful. In this experiment,
in the two generated images, we are not able to say that

the image transformed by the Realistic LoRA model is more

nerated by
re LoORA model

je generated by
LoRA model

Figure 8 Image generation sample

aesthetic than the image transformed by the XSarchitecture
LoRA model.

5 Disccusion

Through this experiment, it is certainly possible for the
proposed method to search for fine-tuned image-generative
LoRA models. However, to retrieve the LoRA model accu-
rately, the number of LoRA models fed in ResNet50 is lim-
ited. Furthermore, since the models are retrieved through
style-transformed images, amount of models that can be re-
trieved may depend on the process of image style transforma-
tion. There are many hyper-parameters that need adjusting
during the process of transforming the style of the image.
Thus, when generating more images, the image generation
process is more complicated and not sturdy.

Moreover, the number of fine-tuned LoRA models gradu-
ally increases, and in this proposal, ResNet50 will need to
return when new fine-tuned LoRA models are released. This
is inefficient. ResNet50 is specialized to extract image style
features. Although the original ResNet50 is modified for best
performance on a given task, its functionality is still limited
when a number of LoRA models are added to ResNet50. We
have confirmed that the capability of ResNet50 is not appro-
priate for our research. We need to investigate more effective
methods in the future.

One of effective method is the Siamese Network, employing

a loss function called contractive loss or triplet loss during
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Table 3 Result of retrieving model

1st 2nd 3rd 4th 5th 6th Tth 8th 9th
Imagel Chinese ink XSarchitecture Illustration Anime Pop art Realistic Pixel art LIULI Cloudy
Image2 XSarchitecture Anime cloudy Illustration Chinese ink Realistic Pixel art LIULI Anime background
Image3 Pixel art Pop art Illustration Anime background Realistic Chinese style XSarchitecture Anime LIULI
Image4 LIULI Illustration Anime background Cloudy Pop art Disco XSarchitecture Anime Realistic
Imageb Cloudy XSarchitecture Tllustration LIULI Anime Pop art Anime background Realistic Chinese ink
Image6 | XSarchitecture Cloudy Anime Illustration Chinese ink Realistic Pixel art LIULI Pop art

training. The Siamese Network takes two or three images
as input values and calculates the distance between them.
Based on distance, determine if they are the same image or
not. When applying to our research, we assume that one im-
age is the style the user wants and the other is a thumbnail
image of the original LoRA model. The above process makes
it possible to eliminate the work of image style transforma-

tion.
6 Conclusion

This paper proposes a method for retrieving fine-tuned
image-generating LoRA models. Through our method, it
is possible to output a LoRA model that can generate an
image style similar to the style of the reference image. A
dataset of various base images is prepared to implement the
proposed method. The style of the sample images is trans-
formed by using Stable Diffusion version 1.5, ControlNet-
Canny, and fine-tuned image generation LoRA models. The
style-transformed images are used as fine-tuning data for the
pre-trained ResNet50. Several parts of the original ResNet50
architecture are modified to adapt it to our task. Experi-
ments are conducted to compare pre-trained ResNet50 and
fine-tuned ResNet50 and search fine-tuned image generation
LoRA models.
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TRy T NPEETNVCANINLERO a2,
BV LAXANERICHELEZT B Y I3 2 1 DBET3 2
EWEETHS.
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1 : https://huggingface.co/sentence-transformers/all-mpnet-base-v2
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2 . https://newspaper.readthedocs.io/en/latest/
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4 : https://huggingface.co/bert-base-uncased
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HOFL HEBEMBEXZRZIZBWT, HHEIRICK2EERFEL Y Z v F U KOS S ERELRFEN AT IE
BANTWVWEY, BELREELWY L-FEORENFEICR->TVWS., BAEINSDFEEMET LT, Z0D
EIONL L 72 RD 7 L — 27 —2 R-DiP  (Re-ranking based Diffusion Pre-computation) *#g%3 5. B
RENCIE, BREIEFRCBOTEMERHET 2B, VI vyF v/ THY O BREEREMUEFEREEEAT
22T, MATERERBRZENTS. XUVF—F2HOWAERICED, REFEIRILHDOTIE L RERM
KIEEZHERLDD, Ml REZERTEX 2 2 2nd. BREFEEFCAHRER 7 -2ty MZBWT, mAP X
a7%x2.0% BEMLEL, 72V OMBHEZ LT 5% BEOHIEEZ L, RAWMDERHEFIEL LM 2 MEE
Ermli. BRI 2HHEAEZ, FEDY 7 VF U 7FEEZIMDAL I D ARETH D, SHRHBTL2TH A5 ERK
B2V 70y VFECH LU THMREFHM L, HEMRBREMOERICEK T 5 2 LGNS

F—7J—F H{$EME, Content-based Image Retrieval, Diffusion, Re-ranking, X1Z&{t

1 1L ®IC

F 4 VRNHR T DIEBLR A~ — b 7+ V72 E OHERIA Offline Diffusion R-DiP
CHEIRE N B RS X 5 OW R, EEEEY 7 Y270 ((\\’ ((\5
KBS K D, AT 4 O ZVEBREERT 5 2 L BEHIC ==p| Ranking Ranking | = @
Teolz. £72, Web LOY -2 v AW XT 4 7hhyoarysoy Database
HEHEFZ v b7 — DBV, ERE NG ZFRIC
RHTBHIeNTESLSTRD, RADT 7 LATE S HE
F—RDEMERLTWS., ZORMIIHLT, BT —X%

HH - ERT 57010, HERREFEELREMOO L OTH 5.
HBIEHAZERTEAT 4 7 LTEELITIEREAT
ZEMTERVEREZRT 2 22 ICEVTED, MR

52 5N-RRERICESOWT, BEOERDOIGHFCEET 2
HREBET-DOFEERFEO—DOTH 5. HIFREDOH T

b, HRERZBRERYE 3% Content-Based Image Retrieval 1: R-DiP OF:HA&.
(CBIR) | 2% D, F—U— FHBRPXXT—XMRTIILX
ENRVEIRE GRS OBREIEHT 2 L VI REDH 5.

CBIR 1% 1990 X [17] 25 R VAR ZINTETNE H D
D, ZOMREM IR U THRFETH L. 20T
&, HEifR»HDRFBIMETH S, HE, —2—F1%ky FU—
M OESIHEN, EROAFIC L 2RHMEORE 2 S, K
HOT — &Xh 6 BB EE R EGRRECe fiE 3 2 A0
EReoTER HlZIX, BAAA=2—F LIy hT—F
(Convolutional Neural Network ; CNN) [1],[9], [31] % Vision
Transformer (ViT) [6], [7] 72 ¥, & OFESREES AT
3. INSIEIBRBEOHMIIEDLDE TR N TE b Tldhwn
7z, 63 UHMRBICHE LRI IR 520, 24U L,
IOVERBVKRREPERTZ-0D1C, RRICEL-EROWSE X
7250 52 ¥ 2R RAT 5F% (2], [22], [26], [35], [37] %
T YR LY x— 7 HD SHEEL[4], [11], [14], [46], [47) 72 &M

. Database

Diffusion Diffusion

BEANTWVWS., ZOHTH, Correlation Verification Networks
(CVNet) [22] D k5%, RFREY 7 Xy JICHWSF
EPEBVRREEZRLTWS., —AT, Z0k5k=a—35
Nty VT =T AERWZEUEOHEIZKa X b 2IEF
23, MBOA ="~y PP, MREEMERT 3. Zh
WKXHBT 272012, KBEEOAZY SV F U WS T
(3] RBSINTVE 2, AL LTHAIPRNEIEE R
VAQAN

T LT, EEBMREERT 201, 7—ZRX—=2X
BEREOELMNEE Z > X oy +— 271 X hHERTFIE T % Offline
Diffusion [44] & MR 2 FIESREINTWE. ZoEEY
o TWBHLAL (Diffusion) ET7UE, BLUEEET 4 — Ky
JATNDEZFERAVEZ T, A—YKERZZHELS
BLEGe, BRI X DR =LA TV 3 EGE
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RIDZIEMNTEZFETHZ. BIEIICE, RBER:F—
RNR— MG S kBT T 7R HEL, FOLETIT VXL
VA=%D LT, F—ROKBNRELEER L%
PR EEHL T3, Offline Diffusion (&, k JIfEHEER
W& 277 7HRE X CEREOBELEREE T — 2 X — 2
THINC (DEDAT7 74 2T) ETT5. Zhuckh, Rk
W2 kEFERROMER L O BMiREE &I X o TRREITR S
ZEDAERICR D, EERRREEHLTWS. LirL, 20
MRZNE X HRTIERF D 77 7B R E SIKTFL, Vo v F
7 EFAT 2 ERERFER[22], (34 LB L TH->TW3.

RifFETIE, UEDXS5HEELKBEOMO L —FA 7%
RIS 27-DDOFEL LT, FRiEIEICES S Sl FIETH
% Offline Diffusion &V 7 ¥ ¥ ¥ 7 %R 3 2 SFEERFIE
EMATBEDOHLVWIL—L Y —2 R-DiP (Re-ranking
based Diffusion Pre-computation) 243 %. R-DiP O#:fH
A (X 1) 1%, Offline Diffusion DITHEARZRCBEE S 2 SHLIE R
RICEMRERY 7V VI FREM DAL Z e THEDR L%
K2, ZHUCkD, RRICBIZEEEZFET2IEDY 5
YEXVIFEEMDAL I AT ELIRMMELD 5. ARIFFET
i, RyvFe—2EAVEFEBIIELD, FRCAKEBS -2ty b
WZBWT, BEFENY 7 2 F 2 7I2ED < SuperGlobal [34]
WCVEHN S 2 MR MERE % MEFF LoD, Offline Diffusion & [FIZEIC
FRLMREFEHTEE 2 2RT

RO FE R EBIIL ROED TH 5.

o TJL—LTU—7 R-DiP DX : Offline Diffusion %%
rlL, VIUr¥xryI/FEOMNEREMDAL I L -0V 2%
RT3, LIV -2V - RE3RRICBY 2HEELEET
BEED) VXY IFEEMDAD 2FMELND 2720, 5
B EOBRBEENESVETEIR YR S Uy IFRESER
L7=5EIC b EATTRETH 5.

o X - BMEBELRERORET I R-DIPIF, VIryFrIiC
HO L B FIETH % SuperGlobal 1IZVLH$ 2 MR FEE %
HERF LoD, Offline Diffusion & [F%ICHEERMBEEKT 5.
Rz, KB — &€y MZBWT, mAP 227 % Offline
Diffusion ORI X D, BREWROFELD 2.0% BEM L
725 2T, 77XV 2 OMEKHELE % T 75% 1BEDHIEZ
L, RO FikE LE2MBEMEERLZ

2 [ & i 3%

EBRZRICH T 2 ERRHEIE, ERFHORTTHS. #
MEEDOES I, avba—KEYa Y IZBT A5t L
T, CNN19],[21], Regional Maximum Activation of Convo-
lutions (R-MAC) [42], ViT[5], GAN[8] RE¥D=2—F )b
29 MY =W XBFENBGLTEL. 25 D0FEITHE
BRRRICB RN (1], [6],[7],[9], [10], [18], [23], [25], [31], [32],
[36],[38], WKDHETH ot~ > T4y 7 F vy TR
L, EGMEROREEZKEICH ESET05.

BRI OREHH E, EERROFELE R L MRKRD
BEICE I 2FEIMREIA TS, 21X, kiLFEmRR

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

WEED K MER (3], [24], EALICMERIAHT & 7 RS SR o Kbl
EEHFAETZVIVFVY, SURLY =7 ICHI R
4], [11], [14], [46], [47) REDBHB. ZDHT, VIV x> 7
ZRALFRIRBEEOH TEBATEY, o ThHH
RTEHEICED { ik [44] % kEFBERERICED < FIRIGHEE O
TENTWE ZEDHL2IZERTWS., R, VIvFy
7B X CIRBUCED  FEIC OV TEHMR R 3.

a) BERREBICHEITRUSVEVY

VI VEVIER, 2EEOMRTFIETHD, BDHICRER
FEEHOCTRREREZREPIZTANR Y VT LR, &
FELRBEMUEFEE TV Lo TERMST 2745, Vo>
XU 7 &AM L CBIR FIETIE, )0 BRET AR
WEDWTHRL, WK RFTH &2 BN Z 2 3 R AMREE
(Geometric Verification) 12 & DM E 2 BHA T 2FELE
RTH 5. BT 2058 LTIE, FEABHICES
% BT T=H15E[20], [27], [33], [45] R IC £ % B T HF
7% [13],[16], [26], [33], [35], [40], [41], [45], HEMsSmH & il o
N % AAVES 2 7BR%% [39] 722, BEA FEMBERIN TV S.

X5, BABREOREFIEL LT, =a—FL%ky bT—2%
VT L2 RRTR s~ v 72 AV 2 FEDES U7z, Trans-
former ZF|H L7z Re-Ranking Transformer (RRT) [37], /&
FITRFE & KR U2 SIRINCHE S L 72 Super-Feature 21253
BH5E [43], AP E O TERO R 5 K& X THIRM O
BUEZFE T2 CVNet [22) REPRRINTVS. Zhb
DFEIEHELRMRERE T, HEICHT 24— Ay
FWKREVWZ EWHETH . LD EA— 1~y RERFEE L
T, VI rF IR DA% MW 5 SuperGlobal [34] A3
REINTWEA, HAFHEICHES  Elih Tk [44) kv bt
S5 L HEDOH THEDORMDE > TS,

b) #:# (Diffusion) / Offline Diffusion

T [14] O 2 BEZTE, 72 VERYE 7 — X RX—2A
DOEROEELNEE 7 — & R — XN OFBEGR 75 7 %38 LTk
BMEE2 2 THD. IBOTELARE, kiBERERD LS
IZHUZ Euclidean 24/ LT OBEBGRHE O EREICHIT ST 2 DT
7L, EEEICES S Ry N ISR ERT A I Lo
T, MEMCELUL TW2EEGEEZRATESRICDE. 2D X
SIEBEWCED, BIZR, F—WEERZIHR>HE LIH
B, ERIC & D WERO—E RN TV 2 EHR ORI ATHE
225, LU, FHCKEIR 7 — 2ty MCHEAT 2B
FYRELY =7 DFEIR MPEWD, RBRICKREEE Y
5LV REND 5.

Z OISR % 7212, Offline Diffusion [44] 25HE5 &
TV 3. Offline Diffusion TiX, FLRGHFEDT — & N— 2|
THANMCEITEIN S Z 2T, MRFOFHEAMZ KRR
TE 2. BRMICE, IR TR0ERGHE L2 ShEmER
C ={ci,c2,...,cp:c; ER"} (TZT, nid7—&XR—RMH
BRED ¢ BEFERETRD % y OEEE L LT, UTo X
512 U TR OFRLE & @ dic S 3 5.

(1) kg EFERER kg BHIHO kEFERRICET 2 BRI
BThs. ZTVEGqIHLT, BUBEBHDAL YTy 72
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Proposed
Rankin Refined i
(1) Ranking Resung (2) Re-Ranking  similarity (3) Diffusion Rea’::;?):"ty
Matrix
km=-NN R Re-ranker S Diffusion C

@

Database ;""T -
. o
SIS fa
: : e
— dix
: Ri
di,k

JayueI-8Y
L

@

e

o 7 C1

g & gz [

E -
Saga

= 0 .

s &8 5

28 N

=)

J

X 2: fBREFHECBI 24754 ViBtEOME.

Ranking
Result

Query

Final
Retrieval
Result

Linear Combination F

C2
cle]

Reachability Matrix

X 3: BRFRICBI B4 54 ViEBREOE.

J={j1,d2, - Jr,} CHBUE S = {s1,52,...,5,} Z155.
(2) HEES @ by DB OMRERA VT, RENRFED
BE% F =Y, ¢c,s] Lt LTatE¥T3. 22T, cieC i3H
ANCETE U2 ZERERA Y L, v ZEERRBIcE-D S FHLE
DOEEELRT 2HALERTH 5.
Z OFRIFER R E, MBERERY 5 v F 2 72T 3
EFEERTFIRICES 2720, MBEREDH EIHETH 5.

3 IREFE ! R-DiP

AEHTIX, %87 2% R-DiP OWEIZOWTiHRAR S, R-DiP
%, Offline Diffusion 1B} 2 FHiFIHIZ, V7 F V7 TH
WHN R EBELELEEFHREE ST VEMMAL Z 2T, B
TEMBERBEBBRROEREX 5. R-DIP OF 2 5 ORI
TOZ>oTH53.

o ILBUBIEDME | IEHUC X 2 FELUEFTEIX, kEFES S
T OBICKEMKIFET . Wil kAHRERIC & 2 S (5
FOBECKEFELTEBY, MREZEMN LTHRIFENLTVAR
WHERFHOBEC, Rl s 7 7 2R TE 3 L I3RS
V. 2T, HERRICBIZY I UF YIS THYWON A
PEHEETAEHVE Z e TX DB LUIERES S 7 % HHEE
L, MEBEDR 2K 3.

o YS2FX2J®D push-down: V7 rF o FzEKo<

FREEIBEOHMTERTVE DD, MRRICY FVF 7
PEHAT IO —N—Ay FIZEAR L L TKRKEW. Offline
Diffusion DA 7 54 VEBRIZY 5V F 7D Fat 2 E2BiT
¥ 5 Zriz&b, Offline Diffusion DFEEE VDD, VTV
XV PR ERETEREE 2 HI T 5.

R-DiP i%, HAFIE2ITRI A7 74 ViEfEy, EBICHR
BRIV T4 VB0 o SREREINS. A7 54 Vil
BeAr o4 viblEolEz zhehK 2 LK 3 1ITRT.

ZIT, 7T—ARN—REGDOEEE D = {di, dz, ...,dn}
(2721, n BEBORETHZ) v L, HBERRZR 2%
TDOXSITEHET 3.

o AN —ODFATII  VEELI T VER g

o HH qEFNZATIY VEECHEIGES D' C D
7B, LUFTRE, F—&2X—XPOHGEF— & X— XHEG Y
FER., ARBZETIE, 7T VE{§Rq ¥ F—XN—2MH{% d; € D
X, FENCHE Xz ERR Y T 5.

3.1 #7541 iTE

F 754 VBT, UTD X512 CREMREEHET 3.
(1) kEFBERZRC X 2EMUEBROTIE (k,-NN)
(2) FHLEHFIET IV X 2ELUEEE (Re-ranking)
(3) #BucED  FEMRFHHE (Diffusion)

Zhnld, M2 o (1) ~ (3) L TWwa. Offline Dif-
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fusion [44] TIX, kIEFHRERIC X 2 EREECERERIC, 95
BUCE S CELERIE RIS, LirL, ZOHEMEE, 7—
AN—AEGORBREOFEICKELSFELEZTZD, 2D
BICEHHE SN2 BELEOREZ KE BRSNS H 2. 2
UKL T 2 728, RIFZETIE, (1) O kEFERROKIC (2)
OELEREGREE T VI X 2 EMEREGFTREEZTRS 22T, (3)
DIHUCHE SV THBE XN 3 EEHEROBE R LEX 5.

ZZT, FUEFFEETLERTOT — XN — AEBRIC
HHET, kEERROBICHEHET 2EHE =255, —0H
X, VIrxrolREmh ANS Z e CHAFRE X MR
HITE 206 TH5. kiIHEHRZRIC L DELMEIMEVWE XN
BEEIMBRERICE 2 2B ID RV, FLEEOE
BOAEFRBT 2 CHMERGREICET 23R 3 X b &4l
WTdZenTtEsd. ZoHIE, HEHORMICED, VXA
Y od— 7 BB CTHMENSVEEHERET SN TES
72®, BUEEE I NEBRSDIVEGE T RN HE S
FIOHELEEZRDE N TEEINLTHS.

3.1.1 kEFEMZRIC X 2ELEBROIS

COMEETIE, BF—ZN—REBR d; € D EANE LT,
k=kn &35 kEBRRRZITRN, T—AN=Z22K0 5K
SEBIL Tz b, OEHRES R = {di1,di2,.. . dig, } CD %
Bi§3%. 22T, dijldd & j FEHICEMEDSVEGY
R, Fl, IRTOTFT—RR—R\ER d,1<i<n) DR,
o 3%E% R={Ri,Re,...,R,} T 5. kB, H{HH
DL I REELE L FHWCEHHET 5.

3.1.2 FHLEEIEEIVC X 2ELEREE
kEGEERIC X D EMEREEE L-0b, £ R € R I
OVWT, HUEHEHEETL s : DxD >R EZHWT 4 &
de R DELEZHIET 2. ZoBBILHES 7 7DER
FExXEZZeE2HRMELTWS., Z4AUTED, MRICK D
L7=HBUETAH S ¢ R™*™ %218%. 22T, BMBEBRICETH
RVEIR d; ¢ Ry ¥ OFEME S, 130 2T 5.

3.1.3 {ERUCHED  BEREREH

¥7, HRESALEMETS S VT, HHERD D
OELES S 7EBET 2. 22T, FHitEIh=EUED
kg EEHCCELME S 7 G = (V,E,S) 2%, ZZ
T, V=DWE/ —FEA, ECVxVIES;>0ThriHa
2 Eij = (di,dj) TRENZ Ty VEE, Bf§: E-RIZX
§(Eij) = Si; &5 5. XiZ, Offline Diffusion [44] FIARICHEEL
RV, BFERREZHETS. ZhiCkD, F—&ZX—2A
EREELE C = {c1,ca,...,¢n} DIRED, F 54 Viffd
TINRZESWTHERETRS. 2T, ¢, cR" 1Xi HHD
H{R L 7 — X X=X DM OEEH DML DR bLERT
3.2 FrIaViatE

F VT4 VEETE, RN L FEET 57912, Offline
Diffusion ¥ AIUAEERA TS, 2D, RIKNZBRERE
B, F=Y"cjs) LLTEHETSE. 22T, jo b s ld,
TV EG g ITHT B kIEFRR (k= ky) OHERDI B, £
FZHICHLEDSEVEBROA Ty 7 2 HBETHD, ~1F

FI6ETFT— Y TR2EERVIIA YV MNMIETE74—5 A

EHRFFICED CHLEQERE 2T 2 HALKBTDH 5.

4 R BR

R-DiP ZMERAEE L S OME CAHli§ 5 72012, REFE
WA U7z Offline Diffusion [44] ¥ 5T0H DOMERMERE % 12K
LTW3% SuperGlobal [34] ¥ l# T 2 EERE1TR - 72,

4.1 EBFE

BFEOFM Y HIRFiEe LZBMELTO@Y TH 5.

e Offline Diffusion : #EENCHED < BIGMRER DL %
BT BDICREFIINIFETH 5. HEHGEEDO—H 7 FHRC
AET 22T, MRREOFE X M 2HIE L THRZR 2 mERb
LTW5. IBEFRe KT 22T, RETI2HELMUEHE
DR TS 5.

e SuperGlobal : SRR OEE & ZhE Wiz
VI X 7T TIETH L. ZDTFIEE, SuperGlobal
Pooling ¥ SuperGlobal Reranking ® DO THWK XN 5.
SuperGlobal Pooling TlZ Generalized Mean (GeM) Pool-
ing [32] IT L, pooling [12] ZH D A#17= Regional GeM [34] %
FIF$ 22T, RN ERL KBRS 35,
—7%, SuperGlobal Reranking Tl&, kEFHRZETEUS L7724
ISR O S HEG  OERD 5 BELIT 2 H D DR E T
MHAEOE S Z & TR MEZER L, BEUEL2HFH
T3, ZOFERREROEBHRRFETHY, VIrxr
WKEHILMOFEL D bEEIrOERKELRMREEH LTV
D, AR LTY U0 F U IRED I — Ay FIiZk D Offline
Diffusion IZHRTRRBEHETRELLH>TWD. BEFIEL
s 2 22T, REFIEOMBHE L IEEL L IS 5.

4.2 RYFI—7

AL TIE, REFEOMREFMD 72012, BEEMRR TN
YF<w—2r LTHWSRS ROxfordsk 7—&+t v + [30] &
RParis6k 7—Xt v k [30) EHWE. Zhdik, HRONY
F<—2TH 2 Oxford 5k 7 —X-+t v I [28] & Paris 6k 7—
Xty F 29 O7 )T —¥a MR EERB LNV F
~—27TdH5. ITFIZ, ROxfordbk 7 —&+t v b & RParis6k
7=ty M ORHEIRNRS.

o ROxfordsk F—Rtw b : JEFH Oxford HTAD Z > K
~— 7 REEY DOHi{R, Oxford KFMNDEREEW, [
KEFLDOBRURI Y OEF TR I N 5. BEYOHER
Fite, BiR250T (B2 Ha0RME, SERY) 28
WA 2 BES DFMIEIZE LT W 3.

¢ TRParis6k T—2Xtv k752 Paris TTNDES
%oy R=—7RBOCAF OB, Eiffel #5% Louvre 1M,
Notre-Dame KB 72 ¥ RIUIN7ZIGFT 2 B L 7 BH{R TR X 1L
5. i RBIRBOCAT R, BT (B 2 Rk
T, RIREZRE) BV THNT 28 OFHMEICEL T\ 5.

I FE TOMSL[2), [22], [34] T, ROxfordsk 7— &t v b
1% RParis6k 7—&t v b LT, MBHEIMEL R 21E
FAPRSNS.
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£ 1 RETE L BT ERORENM (mAP) .

MEDIUM HARD
Method
ROxf +RIM RPar +RIM ROxf +RIM RPar +R1IM
Offline Diffusion [44] (k,=100) 89.12 8578 95.22 92.09 7595 71.11 88.99 84.63
Offline Diffusion [44] (k,=400) 89.88 8591 95.37 92.75 77.06 72.10 89.29 85.20
SuperGlobal [34] (kq=100) 88.26 81.76 92.20 83.24 76.67 67.74 83.79 67.66
SuperGlobal [34] (kq=400) 90.79 84.08 93.36 85.53 80.05 70.93 86.77 72.52
R-DiP(kq=100) 89.71 86.55 95.39 92.94 76.94 71.97 90.68 85.61
R-DiP(kq=400) 90.40 86.55 95.79 93.15 77.67 71.80 91.30 85.46
£ 2 BB ANRT A=K,
MEDIUM
Method ROxf FRIM RPar FRIM
km ka ke v km ka ke v km kq ke v km kg ke vy
Offline Diffusion [44] (k,=100) — 200 400 15 — 60 400 15 — 200 800 5 — 200 800 5
Offline Diffusion [44] (kq=400) — 200 200 10 — 40 100 20 — 200 800 10 — 100 800 10
R-DiP(kq=100) 100 60 800 10 400 100 800 10 400 200 800 5 400 200 800 5
R-DiP(kq=400) 100 60 800 10 400 60 800 20 400 200 800 10 400 200 800 10
HARD
Method ROxf FRIM RPar FRIM
km ka ke v km ka ke v km kq ke v km ka ke vy
Offline Diffusion [44] (k,=100) — 200 400 15 — 100 400 10 — 200 800 5 — 200 800 5
Offline Diffusion [44] (kq=400) — 200 200 10 — 40 100 20 — 80 400 15 — 100 800 10
R-DiP(kq=100) 400 400 400 10 400 100 800 10 400 200 800 10 400 80 800 5
R-DiP(kq=400) 400 400 200 10 400 40 100 20 400 200 800 10 400 80 800 10

INHDTF—XEy MIELEN 0 MO = VNHY, Z
NZNCEL ZHOBBNREBEIE DL ToONATVWDS. T—
BANR—2IEZENDEBGOKEZ, Zhzh 4,933 Kk 6,322
WThH2. £V LT, WMET 37T —XN— AEBIC
1, RO IS U T unclear, easy, hard D=DD 7N
APt EENTNWS., Z2LT, HHT 2 I VICESWT=D
(Easy, MEebpium, HARD) OFHfi7 v b avicmgris.
EASY 7B F )L @ easy 7NNV DAH
MEDIUM '8 b 3L easy & hard 7~V
HARD 7B k2L ! hard 7 ~)LDH

INFETOWETIX, Easy 71 b 2 VEBRc+ 25 etk
MERSINTED, MRFIEOFMEICHS LV EbATNS
7=, ARWFFETIX, MEDIUM 71 ha)L¥ HARD 7’0 b a)LT
FEBRE2ATI2S. AT, REERT -2ty MBI MR
REZ Rl 3 2 72912, 7 TV EBGIZE TR WEEY P E R R
E DRI 100 TRRDFEML K X 4 > DA 572 % Distractor v
b (RIM) HHEINTVS. REBRTIE, Distractor £v b
ZBMUERSITRS.

FMIFERNZIE mAP (mean Average Precision) %\ 5.

4.3 REDFHH

REERTIE, MEFEE2TOKFIEIIB VT, Super-
Global Pooling {2 & o THiIH & 17z 2,048 Rno KIS = H
W5, 7, BEFRCB 2HELEHEFE T 7 MICIE Super-
Global Reranking W5, kirfEERICIX, Offline Diffusion
[A#EIC Facebook AI Similarity Search (FAISS) ¥ —J/L &% v
b [15] ZHW5.

BFEZOVWT, ERTHWAERZM TR,
R-DiP
REFEOEE b, ka, ki, kg, 7 ERDE S ITHEL .
A7 74 VBIRICBY B kIEERERIC X 2 WIEELIE R
MERCTHUS 3 2 4 (Offline k-NN Size) : k., € {100,400}
F 754 VEBITBITBEHE ST 7RO
(Offline Graph Degree) : kq € {20, 40, 60, 80, 100, 200, 400}
* 754 viafRIzB 1) % Late Truncation D7=H D k
IEFERRTOEGA > 7 v 7 ZEUSH$ (Offline Truncation
Size) : k: € {100,200,400,800}
A 2T A VIRRED kRFERERIC X D EUS 3 5 ERAE
(Online k-NN Size) : k, € {100,400}
F VA4 RO T 2 EAZH (Online
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(c) ki (d) ~

4: BRI X —=RPEZ B

£3 7V DF Y54 URRER DY [ms] .

N kq=100 kq=400
Fik : .
ROxf +RIM ROxf +RI1IM
Offline Diffusion [44] 1.18 37.21 1.31 40.18
SuperGlobal [34] 1774  41.43 139.34 162.86
R-DiP 1.19 37.14 1.30 40.01

Weight) : ~ € {5,10, 15,20}

e Offline Diffusion

Offline Diffusion TIX, ka, ki, kq, v IS LUTIREFEL
RUCEBESZHWS. 3B, Offline Diffusion 1B W THM
EEFEBRRIIFELRVED, ky EFEELRWV.

¢ SuperGlobal

SuperGlobal Tid, k, KB L TIREFHELEAILERES R
s, BEFERCBT 2 20M0ZRIX, +7 74 Vi
B I D7D DEHMTH 27280, FFHELRW.

4.4 ERER

RREFEOMREE M S 5 /-0 OEEBRER LR T.

4.4.1 MHRERE (mAP) DR

# 1 ICHHIRFE L R-DIiP OMZEEE (mAP) 2717, %
7oy, BPHEZ R P aMCBWT, FETFETRREOMBERLZ
ERER 2101 F. BEFIEE, ROxford5k 7— X+t v T
i% SuperGlobal IZVE#l3 2 ERE%, RParis6k 7—Xt v FT
¥ SuperGlobal % I[E 2 fEE %R L7%. %7, Offline Diffu-
sion ¥ DT, T ALDERICBVWTIHRFENIEN
FHEZRLE. 2hud, BEFHEICBT 2 HLUEHEFIED
Offline Diffusion I8} 2355277 7HEL2WE LI L &
3. ¥, KRBT —Xty MBI 2EBRTIE, #REFER
ZE A DGETHOLRFEL LE2EELR L. FIiC,
ROxford5k+RIM 7 — Xt v MBI} % HARD 7’0 b 2L T
1%, 2.0%fEED mAP O EAR &7z, Offline Diffusion %
T/, KT —&€y MBI 25T, SuperGlobal %
LmE2FEEEZ/RLTED, Offline Diffusion ® RWRHEZED
ANBZENRTETCWBIEREBEXNS.

4.4.2 F ¥ 74 UERIH

RITFH > T4 Y BERDOIATIHEZ #Hii$ 5. ROxfordsk 7 —
Xty bE+RIMty bDZ T HI2h DIFEEF Y 74 VR
AT (A7 ms) 23R 31RT. 2R F A SuperGlobal

& LbEs U CHEATR R %2 KIEICHIJR L, Offline Diffusion & [A%F
DFEITHRE TRETE S Z e RSN

4.4.3 5 X —RBESH

EBTHWIEEPRETFIRCEZ 2 ELFAND 2D,
ROxford5k+R1IM 7 =&+t v @ HARD 78 F Z/LZBWNT,
BEBNT BEET E1TI o 72

e Offline k-NN Size (k,,) 4(a) IWRT D1,
Em = 100 2R T ky = 400 OFFIZH T HICE Y mAP 7R
L7z, BEHZ LT, ky OEFNKEVIZEHMEINZHENE S
Z 7 OAEMALEL, RIS X 2 HELUEFEORBES ML 227
DTHZeHEZONS. 2L, EriFtETHV 2ELERG
BEFMCEBHAE IR NI by, DIEICHHITZ 23T 2
5, REHTIE by =100 THORNTHZ 2 E 2N 5.

e Offline Graph Degree (kg) :kq =20 DRFOAITL
A DFETHRIRD mAP /R L7z, £z, ka DZE{LD mAP
W5 Z BT, v OEICk o TEDZERADBR SN, filE
LT, X 4(b) 2 v € {520} DHFED mAP 2/R-F. v OfEHN
NEWIZY, kg DIEPRKEVHEITE VY mAP Z/RL, v OfE
MREWVIZY, kg DEINVNIOVEHFICE D mAP 2R LT,

e Offline Truncation Size (k;) :MOZEE ¥ KL
T ke DHEDOZAUIE mAP OREIEEB L5 2o, £
mAP 2SR 2453 ky OEIH LTS, FHHEAMETR Sk
hofe. Bl LT, K 4(c) ICEBRTRRED mAP 2R LRI
ky 2B X 812205 7 %RT.

e Online Weight (y) :#iRDi D, mAP 25EWEE
LATE Y DELPREVDONEZ o7, £z, v DES mAP
WHZ 2B LT, ka DOWMERKIZ, ki OEIKEZNVIZY,
v DEDVNZWIGEITE WV mAP 2R L, kg DEI/NIWVIEY,
v DIEAKRENGEIZE WV mAP 2R L7z, file LT, X 4(d)
12 kq € {40,400} DFED v ¥ mAP ZRT.

4.4.4 % %=

FERHIC B VT, BEFRIMLQRFRERERL, 1FL
A Y DEE B W THEFEE Ofline Diffusion % L[\ 2 fE[E
ZRU. 2D Z X, Offline Diffusion (Zxf U T EHEE
BHEFTNLVEHAAL Z L OBMEERRLTVS.

F/z, BEFHREKRET — X1 v M2BWT SuperGlobal
DOIEEZKE L EFl572. SuperGlobal D &5V I vF 27
WHED K FRIX, P10 kEFHRZRICE T 2 MREREGRES
WRELMKIET DI L, IEEICEEDS S FERIET — 2 DRI
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H7Z2HEE2ERT 2720, BEEKEDZWGEICRICZDRR)
HEERTEVIREICL 2D EXILNS.

— KT, EEFHEIIET ROxford5k ¥ —& v bdD HARD
78 b a B WT, Offline Diffusion ¥ [H##iZ SuperGlobal
WEHBREEERLUEE. ZofRIE, 2R Tl Offfine Diffu-
sion DENUEMENZ 2 ERL, BEFED ZORHEICEEY
R TV THseEILNS. ZOFBRITHL, BERH
WKZOo0HHMPEZ 55, —DoHIE, ROxfordsk 7— &t v
MZBWT, 7= ORBBD RV eIz kb, KEBWREEH
OBMBOVIRETH S, LA, ZORMIC & D KIS
D OBFMOBERLREIIN L TKELSHELZIIE. ZoZt
12& D, FHZ ROxfordsk 7 —&+t v b® HARD 7’0 Faid
&5 REGEECEHE DA ELEVHE B VT, ERH
OELEZEEFET IV S v U ICES L FHRICHRT
RREFED & 5 RIBBUCE S FIRIIENEPE R L2 E X
5%, ZoOHDHEBH L LT, Offline Diffusion DFETH 3,
MERAERDOYIAD kTR RICEB T 2 EREEMEA DK
FHICEEEZITWBE ZeE X 5405, Offline Diffusion
WEHATFTR U2 LTI O kSRR BT 5
E{REEME 2 A E 5 2. YO kOEREERICBIT 2
EREELEICE D, S XA Y+ — 7 BB T 2 EEGEIZA
TLAML, MBEMSRICKEREELE25. ZhuckD, K
WEHRSERIGEICBEWT, A 54 VREBTHEHINS kT
ERBEBR bV Ry 72D, BEFED &5 BLBucEo <
FHEOBMEMET T2 eEZON5.

5 & £ &

R T, BEERRZZAZICBI2EELREED ML — R
AT 2, HLVEGRR 7L -7 -7 2HRE L
ZhiE, VI rFR U ITFETHV LN BT ELEEE
% Offline Diffusion [44] IZflAAT Z & TEREI N, FERO
AR PRETIEIE ROxfordsk [30] ¥ RParis6k [30] D7 — &
£ v MZBWT, Offline Diffusion ¥ [F% DMREEE % HidF L
BHS, BEMOFELID BBENTVS, HLIRAETHS
ZEAREN. KT — &ty MBI AERTIE, BE
FHEIEFETOR=—R T4 Y HRL TERLHEREZEL, h
&, HAERMRCAHB T -2 %2/S > FVAELTED, H
BRRRBAM OMERICEIN T 2 Z L I E N 3.

Bl i
AWFZED—ERIE JSPS RBHFE 21H03555, NII & OH:FIHFZE
k3.
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