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NaiLLIA: Multimodal Retrieval of Nail Designs Based on Relaxed Contrastive Loss
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We focus on the task of retrieving nail design images based on dense intent descriptions, which represent long
and multi-layered user intent for nail designs. This is challenging because such descriptions specify flexibly created
paintings and pre-manufactured embellishments, as well as visual characteristics, spatial relationships, higher-
order themes, and overall impressions. Existing vision-and-language foundation models often struggle to capture
the interplay between paintings and embellishments, failing to incorporate multi-layered intent descriptions. To
address this, we propose NaiLLIA, a method that enables the retrieval of nail design images that comprehensively
align with descriptions with dense user intent. Our approach estimates confidence scores for images that align with
a given description and can be considered as positive examples but are not explicitly labeled (unlabeled positives),
and incorporates this score into the loss function. To evaluate NaiLIA, we constructed a benchmark consisting
of 10,625 images collected from people with diverse cultural backgrounds. The images were annotated with long
and dense intent descriptions given by over 200 annotators. Experimental results demonstrate that the proposed

method outperforms standard methods by 20.9 points in terms of recall@10.

1. LIS

A a r o FEAGHEEIZN 110 & F L & 3l S
L [Grand View Research|, T—¥DELZfi/zT 1A LT
FA Y, BIXOZDTHA »2EHAIRER A4 Y X S DREKRD
TEIREV. 2 ALY aVFHES A VR MITYA V%
RIS H08, litk, BRREDORA Y MEZHE, BXURA
AR=VREDTaAL—Ya YERIINZ, SEROMALED
BEELTERBSINDEF—IRHRBREELRAS. DL
WA=V RZRELERZRO5E, 4 V2 MAKET 55
LABORBEZHOCTARA VT A VEBRERERT EUIME
flcdhs. LhrL, 2—VFoOoREMIFMIrOZEHICEKHI I A
TS S, BRICHEAET 2 1A VTHA VBRI L
BHREETH 2. ZOHEEE LT, 1 ALTHA VIZEHHREH
HFTREIR AR A > MRSy, B K UBEH LA IER, IET5 2
LDAFRERT AL =Y a VO RSN D T EMEIT S
N5, ¥, —FOWKEOE, HENRERZ T TRSL
EF—IRHRIHET 2 RBAVEENL 72D TH .

AWFFETI, R A NTHA Y OMESCE D LI, KESUCE
FNZ 12—V OBERIGHAET 2 A VTP A VERERET 2
RAZEWS. K112, RERAZOEMEFIERT. WE, 12—
¥55 “I want nails with a mermaid theme, using light blue
as the base color. Please draw a mermaid fin on the middle
finger and a seashell on the ring finger. Add a pearl nail
accessory to the seashell. I'd like a fresh, glossy, and shiny
look.” L WS KA G Z bt 35, O E, K10k
TICKE IRTEURD LA OFIRE L TRREIN S Z e B
LW YEZERO R A LT A 23, FHEice L, FEEICH
WOEPNTB D, HBOTH A VIEFERD =L DA )V
N—YDPBEINTNDEIE,S, ANAEZEF—T7LL TV
DRI NDG. Tz, KEDR—ZH T —IERPLDILEIR
2HZ, ZRAZE DR THNED D 2L EAD LizoTw

HIRSE: WEES, BERBAAY, MR)l|REhE X H S
3-14-1, kanon-amemiya@keio.jp

as the base color.
ger and a seashell on the
to the seashell. I'd like a

| want nails with , using

on the

Please draw =

M 1: AWFFETHR S X X 7 D E{RH

3. EFVIZOEGE, KESOCHEE T 2R A LT A
VHRY ¥ b, ENOBRRERE L T2 —HIiiRT 5.

AR ZZ BB ENRILFE—XNARBRTTFTIEZ LD
HETONTVED, ZNHDEZLIE, REXRXZIZBWTT
DREEEFETETVRY HBR) . ERERZ, EH
Do ToY >y Frikafle LTS InfoNCE 82 [Oord
18] ZAHVWZEBKELTWEEICHE. ZhbDFEE,
EHE OMIREICHIET 2 34 AT WA Y EGRIZO A E WD
ExE5Z2 2 AP H 5. HlZiX, fower nail parts’ 1%, 5E
HRAEDESP, TEDI LTy b OBBREOEER, TEEHL 7
X ¥ 77 R—DEMRYERT DD L. BEFETIELIR
LIX, FREDOMRE (] : BEIZEM) OXANTHAL VD
EONAR o 2RISR e 2 5.

2T, AWETIE, 2—FDOERDFEH DL EHNCE D
AN RDE, GHENSEE T 2 24 L TH A4 Vi
ZMBRT 5 VFE—XURERFHE, NaillA ZH#ET5. K
HEDOEBIIXRDED TH 5.

o EflE LTI LT XN TWRWAMREE SIS A § 5 H



( Pyramid Design Phrase Encoder

Lxt multilayered ! Text l
inieiieieieieinie et : design description : |Encoders -
1 "l would like nail art inspired | || *-----smemseeooseeooos “E’
1 by a sparkling night sky. : Text s o
! Please use . ine blue Encod }—» S [ §
! as the main colorand add ! nicodere 5
i glitter to some of the fingers." | || ;------------ e =
! normalized : Text
noun phrase + |Encoders
Visual Design Fusion Module
Unimodal Image Encoders }—» -
o
£ v
Multimodal Image Encoders }—* S 8
2 =
------------------------------- &
img2txt intent { =
. b
i structure representation |

% (unlabeled positive) 12X L CTHEFEZHEEL, Zh
T AIAT Z £ T, unlabeled positive 25 & L 7=
¥4 % FH 3 % Design Match Dense Labeler (DMDL)
ZBAT 5.

IANTHA VG, S, (1) BRRR OB Lk
#E, (i) BASECBEIALREEICMZ, (i) §
BEENT e TTYA Y ORFPEM LSRR E
ERALFHEZET, TOoZ2HET % Visual Design
Fusion Module (VDFM) %&E A3 5.

RSO EEN 2 Z RN - ORNEZHFET 5729,
TR e i LT 2 Z it R, BERIZ#EL L 72X
B HWT, e EEEE e LTET LT % Pyra-
mid Design Phrase Encoder (PDPE) #E A 3§ 5.
FEHOZ N - O BRI O E S KiE, B
X UZRRIZAANT VA VEG TR E AT — &
% v b Lunula Bench 223 3.

2. [IEERTE

AT, 2—HFIXEB2IXANVTHAL VOB D &
12, AANTHAL VEBERRBRT XX 7 %2WS. KRERAIT
Z, RIESOICRBE I N2 —FORRISGES T 2 2 A L TY A
YESAS, HADERY R MZBWTRWIENL Y LTHRERSh
5ZEDNEFELV. KEXRTDANE, A ANVTHA > OMRE
XBIURANTH A VEGHTHD, B, KEXEOH
HHEICHDOE T VI TFINT A ANTT AL VEHBGHETH 5.
AR TIE, EHSRAUDBDONTE Y IRESIEE T 304
NTHA VEGRE BREEG, KESOSEEG L TW 525, R
NS 7 RAUAFTF ENTWR WA A VLT A VEE% unlabeled
positive ¥ EF#T 5. KRBT, AV hFaL—rav
BREMPMS N FOINCER L Y TREBRDA LIS
3. REFE

AT, < LFE—ZURRFELIRL, KEXE D &
WCAANNTHA VHEREHRRT 5 NailLIA 22855, K212,
BERFEOEF MG ZRT. 1ERXFXIZ, PDPE, VDFM,
BEUXDMDL O3 EY2a—LAnbllEN3. EFAADA
Haxix, UFORTEHRINS

Ximg = {-'E(l)

img
TIT, mee €{0, 1}V BEW all), e RV i3xhe
N =2 F 4 RENFARIALE L B A VTH A VEifG % %
F. %7, V, L, i, Nimg, W, BEO HZzhzh, KiE
XDFEEYA X, R —27 VR, SEBDOA Ty IR, 5
V2RI GROMEBGE, BGOIR, EgRomEsERT

w:{wtxthimg}y |i:17"'7Nimg}7

1M 2B A ... (V)

o)
#2
e
@
o)

X 2: IREFEDE TG

( Design Match Dense Labeler

Cik
-1

{(my(llz;)lxliy ml(yl;)g) }

lue nail art

spired by the

ight sky, featuring
stars and glitter"

! "nail art inspired :
| by a sparkling night sky !
| with ultramarine blue as
: the main color and glitter ;
 added to some fingers" !

3.1 Pyramid Design Phrase Encoder

PDPE Tl, KEXICEEN 32BN R —FOEX % H
fR3 2728, JTLOMBE R REERN RN E T 2 Z 2
Z, MECOBRRE#EL L XEEER L, KECE R
B LTEFMET 3. 2 A AT v ORIEIZEE, <
A eFal—yay, MOFERECOREBERICMZ,
ZFNorHEBHINEEF—7, BLOETH A IxTT BHIR
REPOHERING. RESI A LI a VRIHER R A VR
METFHA VY EKRET ZBORBEEHONTWS 120, MRE
DR ZFELEMREL, ABMICRT 2HE5CIIRESEV
BEXH5H. 20O XD REKEXD» S 21—V OERZ YN
fR3 5720, LIRD 2 00X EAML, Zho ZREHEE:
LTH#>S. PDPE DANE @it TH B, @ixs 13, (1) RA >
FReFar—rar, 2) MOFK, (3)EF—7, BIU (4)
HIRD 4 DOHBWHEITES. XoT, KEBSETTL
(GPT-40) ZHWT xy & HED 4 DOHEEICH T THEE
b U7z maa ZERT 2. K2, TTREERHFRL, Bhz U6
WL BB 272012, T DIRTIRANVTHA > BZFANZ
S L7 Tonp 2195, VT, Tixt, Tmdd, BEL Tonp I
HLTEhZR, #BOT7TF A bz a—& (BEIT-3 [Wang
23], Stella [Zhang 24b]) % F\WT, 3 EOMELS 2R
B Lixe, bndd, banp € Rt 2182, 22T, diex 37 F R b
Tra—XoH kIt EFRT. PDPE 2B 3 RENAES
1 e R¥%=t 3 FORTHESNS.

! = MLP (Transformer ([lxt; Imdd; lanp)))

Z 2T, MLP(-), Transformer(-), X dix IZZNE,
%@, —+t 7 b a v, Transformer T2 a—X&, XU PDPE
DHSIRTCR T

3.2 Visual Design Fusion Module

VDFM T, A-Representation Encoder [Goko 24] Z4i5k
L, 2 ATV A VG S ERTIRG ¥ ORI R R,
HASHICEESINLREE, 794 ORGP EM SR
RERZRBRERZET, Thoz2fad 5. K1 okflick
RENTZEBITRT AANTHA Y IANAEZEF—T7LLTE
b, Higice L, ERCHBDHIN TV S, BTy a—
REEHEAT 27210 T, ERTERVEF—7, 87
P A ¥ OXICEIRICEE S 2 [EHE & TR EME A T35
EMH%5. I T, VDFM TiF, 2=F— X LVEKRT > a—
EBLOINFE—XNVEBET VOG> a— X0 6157
REICmZ, AV FE—-SVARBRREEET Y (MLLM) H
ROFFEZB & LIFEZMAET 58T, IAVTHA
> WG EER R SR R ST 5. VDFM 0 A& 2, ©
Hb. FF, 2ANTHA rOEPHIR, BRI T 2R
28570, 2=F—ZLERTY a—& (DINOv2 [Darcet



24]) EAWVT 2, 2o R ol e R® 2T 3. %7,

HASHELEEX hf:vzv%%—ﬁ/v%?ﬁﬁ%ﬁét&), <L
FE—ZUEHRLTY a—& (BEIT-3) 20T 2 7 o455

img
Bl cRe 2T 3. 22T, d BEU da 1, HEfT
Ya—XOWHhRTERT. K, BB D MLLM (GPT-4o,
Qwen2-VL [Wang 24]) ZHWT, mi(fr?g IOWVWTHANNTY
A CEH UBAX AR T 5. T, 7F ATy a—
& (Stella) ZHWT, ERLEZHEAXD2S, FHA4 VDOERR
PSRRI ZREELBS. 22T, do &, 7
FRMZYa—XOHNRTTERT. VDFM BT 2 REN
B 0@ e Rime L FORTHELNS.

v = MLP (Transformer ([vs(i); vy); vfﬁ] ))
Z 2T, dimg ¥ VDFM OHARITTERT.

3.3 Design Match Dense Labeler

DMDL &, unlabeled positive %% & L 7228 2 EH T %
72, unlabeled positive IZxf U THEGEZHEL, ZhxHl
HLUTHEXRDHAEZTTS. RO~ LT E— XU REEFE
TiX, FIZ InfoNCE [Oord 18] ® & 3 72 MIEHR D H X h
% [Radford 21,Sun 24,Zhang 24a]. InfoNCE % 7%
TlE, B—D7F A ML THE—DERYL DT DAEIE
fle L, MoEf{§E dR7 %23 TAafl LTHY, EFIR-
DFLIEZ R, AflMOBMUELZR/MET 2 L5I1TET
NEEGEIL S 2. ZOHETE, Ny FRICIER L Akt 3
YTNVHEFET 2HEWTD, 20F > Ireafle LTS
ZD7D, FUEZRIMEIRETHZ L ARELRTITD
WT, HELZR/IMET 2 TERETO e s, —H—
DIRUAFFIC L BEBE ) A XAHELRTWV. 22T, K
%% Tl unlabeled positive DEAEIE IR LT, unlabeled
positive & A2 2RE LR ITMEELHEL, chzdbric
unlabeled positive %% &3 2 1BKBEBZEAT 3.

HEEF DT RTORTIIN L THEEOHEE 21T 5
&, RSO (S x EEE) B OHEE 21T BEDH 5
728, unlabeled positive TH 2 A[REMEDE WY~ T L DES
WK THEZITO ZEDNEFELWV. LoT, XU DR
DEHEFEREBEF L (BEIT-3) 2HVT, 2l &Lz,
25 SERME 'Y B X OCHEREE o9 2L, FOUE
sm(ﬂ%d@)epmu@¢j)%%ﬁf5.::f,dg
L DEELEDEWN mffgg %3 unlabeled positive T & % AJREMEDS
WO ehs, BBIED B Newa MO {2, } (k13 k

img

. Neanda OBEHRD A > F v 7 ZEADEER) % unlabeled

positive DIERIBEGEE L 35, Kz, UFORXTRT LI,

:ci(ff‘)g 25 2 o unlabeled positive ¥ &t 2 FHE % K TH(S

B cix €[0,1] %2, MLLM (Qwen2-VL) ZHWTHIET 5.
Cik = F(@ly Ty, T, Tprompt)

2T, el BEWal) BITHL, al, BRIV 2B,
FHEA Y OENCEBEREEDTHE. L, (), B
el DBEANE LGS, WIS U EAE Y Trild
BIUEBTHZ Z2IERLT, RELBRZAANTHA
OB L THARZHICEHWVEEHE T2 v HERH
%. 2 BT LTHWS 22tk D, F94 YFALD
R SR LCHIEICT 2 22T, KELERZTFYA
YIMLTEWRa? 2522 2 2IF$ 5. ZORHIER,
[f—% 72V OYEE S BERE IR S 3, FmEGE 250
BUMDTNFE— XVRRE R 212 [ HATTRETH 5.

i >0 (03I DHE, «lf) 13 2l 1T % unlabeled
positive £ LC, unlabeled positive DA S 12 (i, k) 23BN
$%. HEBRTIX, MLLM O3 ‘0, 5, F7I3 10 & L,
EFNZENART =)L LB O, 05, B 1% ctT 5. H#HE
RA%41Z 13 Double Relaxed Contrastive loss [Yashima 25] %

w3,

4. RE
4.1 Lunula Bench

AT, FANLTFHEA V2P OZBAINCH L -
I, BIXUZHRIA LTI A VEBRD 10,625 HORT
2 SR X5 Lunula Bench ZFFICHEE L 72, XU DI,
Pinterest *! 7053 A )LFH 4 VHEREFIE L7z, HLT, (1)
EDIANTHF AL YRR ANF v FOHEIR (2) HEfEAKIT0
3 2 MO HEFED /N X WEG (3) VO 2 IR E 721
11 DL EoHEi{§ (4) BEEEIR (5) 4K AL X 2 Hi{g (6) H&IA
HHREHRICIG < T A > OFBRD R EHR 2 BRI Lz, 2RI,
Eieo 7 4 &Y U2z BWTER ZEBISH LT, 24T
PA Y RFEMPOZEINCHA L KEXD7 ) T —>a v
BATotz. 77 7T —RI2E, RSN AVTH A VERIC
LT, “If you were to request this nail design from a nail
artist, how would you request?” &\ 5 ERIZ, 10 HiEL E
DIFEOXETHET 2 L5 R L. 2O, EXALTY
4 2DV, B, Bikk, B, RA =V REOBERELE
DRERRERE IR T 2 X 5fR Lz, £, HENRER
PRBTEEF—7, THA VEERBE5Z 5HR S8 TE
T2 &k 5RDIz. BIZHERF ¥ > a =7 %175 OTIER
, A VR MU TKRIER TS BEZEE L L THET
ZX5FE LK 208 N7 T—& 5, AEF 10,625 D
WSO IR Uz, R CHRESCER# S L CAI L7 /T —&
R, WEREPRICE T ) TR DT —-RiX, 7Kty
FORERLEDEDRENA L. AF -2y M, FIBES,
MEEES, 7R MESGL L TZRZN, 8,625 %> 7L, 400
B, 1,600 B2 T EILT. IERIZET LOR
5 X — REH, MIHEB I R—RF X — X DFEAFH L
7z F72, TRAMEBFETOLVOFMICHER L 7.

Lunula Bench OFHEMIEIRDBEY TH 3. (1) AF—Xtv
FDAANTY A VEGIE, BERREDAIEERRA ¥ B
7, BIOBEFDIANS—Y 2EN, BT 22 DAA
RERRTalL—a i oflang. Lzd-T, B
AT LN NEGR D SR XN 2 BFONEREHRS 7—
Xty FEERRL. £, S e AREBRORT R,
PR OATHRIN:TF— 2Ly P b BRS. (2) KF—
&ty b OWEEE, HENEBERICMZT, 794 v o8l
ENBEF—T7RTHA T EHRRY, 2—FOERD
ZRBINCEERINTVWS. £z, FEDRICH L TEEHEEL
72D, FREDITH LT EZRE L7z h iy, RERIEHE
7t SRR RO,

4.2 RERH®E

AKWRTIE, "N—XF 4 yFiEe LT, CLIP (ViT-
B/32) [Radford 21], BLIP-2 (ViT-g) [Li 23], BEiT-3
(large) [Wang 23], Alpha-CLIP (ViT-L/14) [Sun 24], &
X U Long-CLIP (ViT-L/14) [Zhang 24a] ZHW7z. E 51T,
CLIP (ViT-B/32) ®7 R by a—&XB IRy a—
&% fine-tuning L7z €7 V& W/, CLIP, BLIP-2, BEiT-
3, BX U Long-CLIP I&, ¥ o ay FiED text-to-image

x1 https://pinterest.com/



MR X 27 1B BRRNBFIETH 5 7-D:FR L 7. Alpha-
CLIP 3~ A7 ZIEHT2 22T, AANIHEHREY T
FE—XNAMBEAREY T 272D IR L 7= [Sun 24]. FHIER
121X, mean reciprocal rank (MRR) B & Of recall@10 %
vz, FIBCiZ 24GB @ GPU X £V ##{dD GeForce RTX
4090, Intel Core i9-13900KF, 3 X 64GB ® RAM % fiu
7z BT VOFIBERERIEA 20 47, 1 DDAFESZIH LT 100
KO BHGOFLEFHEICE T 2 HEAmkEE 138 0.37 W TH - 7.
BITRy ZHIHIEES ZHWT recall@10 ZHH L, &dE
W2a7EEEEFLERWTT X MEATEIMEL 7-.

£ 1: R=2574 Y FiEr OEEMER

(%] Fik MRR I R@10 1
(i)  CLIP (freezed) [Radford 21] 12.4 23.7
(ii)  CLIP (fine-tuned) [Radford 21] 18.2 35.8
(iii) BLIP-2 [Li 23] 14.4 28.0
(iv) BEiT-3 [Wang 23] 34.9 57.9
(v)  Alpha-CLIP [Sun 24] 19.6 34.3
(vi) Long-CLIP [Zhang 24a] 10.6 19.7
(vii) NaiLIA (ours) 54.7 78.8

4.3 TENRER

K112, N=R 74 YFELIEBEFEOERNER T RT.
Alpha-CLIP IZ2W T, BB X IR A LT A VEiG
WA, XAV THAL VEGEPSER LML T X YT —
Ya YR AZEANI L. RYFOKRFIIEFTMNE BT 2
ROEVEEEZRT. £1 XD, recall@l0 iIZBWT, EF
% (vii) 12 788%TH D, R—XF4 > (i), (i), (iii), (iv),
(v), (vi) ZZh2Ed 55.1, 43.0, 50.8, 20.9, 44.5, 59.1 &
A b EEo7. £, BEFEIMOFHEREICENTD,
N=2F 4 YFiE%x LE - 7.

4.4 EMRFER

K312, MEFIEBLUR—Z T4 YFik [Wang 23] 128
JREMRRERERT. 2 CTIREEEGR, BXlUEFRICE
5 LA 3 oG R, £, BROFR, B, REO
PHIZNEN, Tox 1T BIEHI, unlabeled positive, &l
T, MIESE “T'd like a colorful and flashy nail design.
Please add a large flower nail stone to the ring finger. The

-
-

tips of the nail tips should be square-shaped.” T® 5.
ZC, HFEESUCE ENS ‘a large flower nail stone’ IZDWT,
2 —FIIEREDOI L B L 7B OEHi2 BRI L TWw 3 23R
53, HEEBRIORT X518, BB Lx v 7 7 X — DL
REEBENLTWAGERH 5. BEEBICBI 2TEEEL 72
LEfiE, EEOEL IIBIRE S TEHE L TV 30, RBEFE
FCOEMIEERBLTVE e RIEL FEML, HIZEG
Z1ME UTMRLE. £, BROEEICITEE LTV
WKH, HFESICE TS A A=Y R MOIRDFEE I
Z T, ‘coloful and flashy’ ¥\ 95 FH A I T BEIRDSE
a7z T A AT A VEGSY, unlabeled positive & LT
3 LTHRRINE. —F, N—2A T4 Y FEIEEnGE
1372 L, FEORA NASR—Y REMXNT VDS A A L TH A
VEEMI3MIC 1 Db EERP o T2,

5. &HDIC

AKHFZETIE, FANTHFAL Y OWREECE D 212, KO
RICGHS T 2R A VTHA VHEHIBERRT DR A7 2HR-7
EBROFER, ~ILFET—ZIUREEX A7 OFEER iR E I

Ours

Baseline

.“T'd like a colorful and flashy nail design. Please add a large flower nail

Lixt:
e stone to the ring finger. The tips of the nail tips should be square-shaped.”

3 MEFEBIUOR—-RF A YFiE [Wang 23] DEER
fEES

BWT, BEFENIR—ZF L YFHER 209 B4 >+ EEo
7=, FRWIZEE LTld, PDPE O&BIZHBIT 2 RFOE N
ERT 2720, FBIHE L ERERERGTT 2 2 e T
5N5.

HE
ARIFFED—EIX, JSPS BIifFE 23K28168, JST Moonshot DB)
BEZITEMEINTZSDTH 5.

BE XM

[Darcet 24] Darcet, T., Oquab, M., Mairal, J., et al.: Vision
Transformers Need Registers, in ICLR (2024)

[Goko 24] Goko, M., Kambara, M., et al.: Task Success Predic-
tion for Open-Vocabulary Manipulation Based on Multi-Level
Aligned Representations, in CoRL (2024)

[Grand View Research] Grand View Research, : Nail Salon
Market Size & Trends, https://www.grandviewresearch.com/
industry-analysis/nail-salon-market-report: Accessed:
2025-02-12

[Li 23] Li, J., et al.: BLIP-2: Bootstrapping Language-Image
Pre-training with Frozen Image Encoders and Large Language
Models, in ICML, Vol. 202, pp. 19730-19742 (2023)

[Oord 18] Oord, A., Li, Y., and Vinyals, O.: Representation
Learning with Contrastive Predictive Coding, arXiv preprint
arXiv:1807.03748 (2018)

[Radford 21] Radford, A., Kim, J. W., et al.: Learning Trans-
ferable Visual Models From Natural Language Supervision, in
ICML, pp. 8748-8763 (2021)

[Sun 24] Sun, Z., Fang, Y., Wu, T., Zhang, P., et al.: Alpha-
CLIP: A CLIP Model Focusing on Wherever You Want, in
CVPR, pp. 13019-13029 (2024)

[Wang 23] Wang, W., et al.. Image as a Foreign Language:
BEiT Pretraining for Vision and Vision-Language Tasks, in
CVPR, pp. 19175-19186 (2023)

[Wang 24] Wang, P., Bai, S., et al.: Qwen2-VL: Enhancing
Vision-Language Model’s Perception of the World at Any Res-
olution, arXiv preprint arXiv:2409.12191 (2024)

[Yashima 25| Yashima, D., et al.: Open-Vocabulary Mobile Ma-
nipulation Based on Double Relaxed Contrastive Learning
With Dense Labeling, IEEE RA-L, Vol. 10, No. 2, pp. 1728—
1735 (2025)

[Zhang 24a] Zhang, B., Zhang, P., Dong, X., Zang, Y., et al.:
Long-CLIP: Unlocking the Long-Text Capability of CLIP, in
ECCYV, pp. 311-329 (2024)

[Zhang 24b] Zhang, D., Li, J., Zeng, Z., and Wang, F. W.:
Jasper and Stella: distillation of SOTA embedding models
, arXiv preprint arXiv:2412.19048 (2024)



