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hEER . ST NEE— M EERIER, RITEEX
FCOD10K #&HERIbRE; X T & L2 M hi B EIE,
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R2CT7K (Ours) 2023 64 5015 1600 4 v 4 v 4
20000 . 03<hw<=08 °, 60001 . o3<hw<=08
e 08<h/w<=13 e 08<hw<=13
13<hw<=18 ¢, 13<hw<=18
1500/ © 18 <h/w<=23 4500, ® 18<hw<=23
o .
z b 3 z
S1000 @ _‘ e £ 3000
2 £ {w 2
* ANk
500 &% it 1500
0 0

B 4. R2CTK FUREINDXERS AEHEN A - CamoTHEMLER L
TEER, RefrRNGERUECTRR.

S5MAEHEEN LB FAH TR G BIR2CTKE
E5WAERHE BRI EEEFET T 24 E 0N
t, ®#ECHAMELEON [69]- CAMO [34]- CODI10K [11]
FINC4K [53]- W1 177, CHAMELEON #(4F £ 2 i it
TEGoogle R 5|2 HH{f F ¢ 8 17]“ concealed animal” IS
R, NEET6 KKK - CAMO HIEE 52,500 5kE1E,

S MUY RES] . CODI0K FINC4K RS SHL

0 1500 3000 4500 6000 7500
width (w)

(b) Refsubset

0 500 1000 1500 2000 2500
width (w)

(a) Camosubset

Kl 5. CamoTH5Ref T B GIHR DAL -

tha BRI, 2351795,066 14,121 5K o X LLEEE SR A
st 7 P BArfeMl i & & - R, HHEXEESRPaS
Z RT3 BRI O, I XERAR R — R RIR
P, WA ESEPRR N « AHEZ T, BATR2CTKEES
BERERERZFEERG (k16005  BEZIYIERR
(64 ) . HPAREFREFXLEEBIENSH, IME
ExgmER (355,015 5K) HEREEMRER- Fit,
ZHRREREIZONAR S, RS TEZIMES -

4 RLRZEF
FEART R, BATESRET 4.1 PHEEFRBAERATE LTS
M3 BRRRMIME S e X - WIS, 765 4.2 hAEBIATH



i o Reference Branch | i R : Element-wise Multiplication :
i > ! DSF : Dual-source Information Fusion E
_i_ _> ./ E i i MSF : Multi-scale Feature Fusion i
i — i i : Target Matching i
! SOD Network Masked Average Pooling i | ===~ :Feature Highlight :

Ref-Image

_____________________________________________

Q
=]
=
=
jan)
@
1)
[=%

]
V(& ¥\
. e @ ﬂ
il > N RN
DSF |,| MSF ™ J N Voo
1 1
J

W IL

Camo-Image

Referring Mask Generation

Referring Feature Enrichment E Prediction Map

6. R2CNet TEZEREEMAZEM, HMNCHEM, 5 HREENS % 57 3 (Reference Branch)FI#E 115> #] 5 3 (Segmentation Branch) . 7£5%
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DATERR R AP RE 2 R BUIS B AL AP 4 - ek, TR TExt b
A BARFORIAT Y, TS B PR S AR N 2 8] HE R &
ik, IEHE € Reax1x1,
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EECE G =AM B AR A ROR - AR 2 U ER R A
BB, AT ERARRS . FATRRH T
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THEA T RGeS 26, HTRAS% 5 3R A8
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—IR, B TR . T IREXRFEEMTE, EER
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e, RN EARIENTES T, X 90w FEAE 5t 0 07
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AR E AR
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HoAh, BATER {Frecle}d ) Wb, R4 AR B fY
RAHEFor AN, XNRAU IO R Mty B
EF‘M;CMG c RlexW R



* 2
AT R B FMEIIRTY 5 Hag O B AR RS L . BrA B 7ENVIDIA RTX 3090 GPU L#4T1¥f - ‘R-50": ResNet-50 [20],
‘E-B4’: EfficientNet-B4 [74], '‘R2-50": Res2Net-50 [18], ‘R3-50": Triple ResNet-50 [57], ‘Swin-S': SwinTransformer-S [47], ‘-Ref': & 3 Hir A
BIERNSHZ RIS, Attribute’: BRI, ‘Single-obj: BMhEE HFRATZR, ‘Multi-obj: ZMh2E BFRAUZR, ‘Overall: FrEE&HEEHIR
B, 4 BUEROGEET, |- B E Vs

Attribute Overall Single-obj Multi-obj
Models
Backbone Params (M) Macs (G) Speed (FPS) S,, 1t aEt wFt M| Sn?t aEtT wFt M| S,1t aEt wFt M|

Baseline R-50 25.97 21.02 185.74 0.772 0.847 0.604 0.044 0.777 0.847 0.611 0.043 0.711 0.849 0.531 0.054
R2CNet R-50 27.15 23.23 151.47 0.805 0.879 0.669 0.036 0.810 0.880 0.674 0.035 0.747 0.872 0.602 0.046
PFNetao21 [56] R-50 48.55 52.99 80.33 0.791 0.876 0.651 0.040 0.795 0.876 0.656 0.039 0.74 0.868 0.594 0.051
PFNet-Ref R-50 57.58 59.59 72.48 0.811 0.885 0.687 0.036 0.815 0.886 0.691 0.035 0.764 0.873 0.632 0.045
PreyNetao22 [93] R-50 38.53 116.01 59.78 0.806 0.890 0.690 0.034 0.811 0.892 0.696 0.033 0.749 0.878 0.618 0.042
PreyNet-Ref R-50 38.70 117.60 57.04 0.817 0.900 0.704 0.032 0.822 0.900 0.709 0.032 0.763 0.898 0.645 0.041
SINet V22022 [11] R2-50 26.98 24.48 98.12 0.813 0.874 0.678 0.036 0.818 0.874 0.684 0.035 0.763 0.864 0.615 0.045
SINetV2-Ref R2-50 27.70 26.01 86.60 0.823 0.888 0.700 0.033 0.828 0.889 0.705 0.032 0.771 0.874 0.634 0.043
BSANetag22 [101] R2-50 32.59 59.29 71.75 0.818 0.893 0.702 0.034 0.823 0.895 0.707 0.033 0.766 0.873 0.643 0.041
BSANet-Ref R2-50 33.07 66.08 67.18 0.830 0.912 0.727 0.030 0.827 0.913 0.733 0.030 0.774 0.895 0.655 0.039
BGNetag22 [72] R2-50 79.85 116.76 66.29 0.818 0.901 0.679 0.036 0.822 0.901 0.683 0.035 0.775 0.886 0.626 0.044
BGNet-Ref R2-50 151.06 171.03 50.69 0.840 0.909 0.738 0.029 0.844 0.910 0.742 0.029 0.792 0.887 0.679 0.036
ZoomNetog22 [57] R3-50 32.38 203.50 22.89 0.813 0.884 0.688 0.032 0.818 0.885 0.695 0.031 0.747 0.870 0.605 0.042
ZoomNet-Ref R3-50 33.30 218.24 20.82 0.834 0.886 0.720 0.029 0.839 0.887 0.726 0.029 0.781 0.876 0.652 0.038
DGNetag23 [26] E-B4 19.22 5.53 110.57 0.816 0.883 0.684 0.034 0.826 0.885 0.700 0.032 0.744 0.873 0.588 0.047
DGNet-Ref E-B4 20.10 7.24 95.06 0.821 0.891 0.696 0.032 0.827 0.890 0.703 0.031 0.748 0.879 0.607 0.045
VSCodezpa4 [52] Swin-S 74.72 59.81 76.81 0.819 0.879 0.702 0.033 0.825 0.880 0.706 0.032 0.750 0.868 0.651 0.043
VSCode-Ref Swin-S 76.63 64.28 65.26 0.832 0.891 0.714 0.030 0.838 0.892 0.718 0.029 0.766 0.880 0.662 0.041
ZoomNextog24 [58] R3-50 28.46 185.79 66.29 0.838 0.897 0.742 0.032 0.843 0.898 0.750 0.031 0.777 0.880 0.655 0.040
ZoomNext-Ref R3-50 30.32 197.43 52.81 0.850 0.909 0.755 0.027 0.859 0.910 0.762 0.026 0.788 0.892 0.675 0.037

5 X%

AT, BATE RN BAELHLREE, BEII%SN
P~ RSB LURATFERT - RS SRA TR RS it
BRI 77 12 5 58 7 D555 EARAGIN 7 VAT T 8 BT I
KRR, TR AT T EL H BIR2CNet 5 SRR 76 A8 [ 25 1
SFHEATT R, IR G A O E AR f% T R
TR IR BRI, DREE B .
Tk, ARG MMSIRAER, LIS & A HE 8k L
TR AN . B, BATHITRML I, DEE
LI T TS T 1 Py E AR 5 -

5.1 ZRE

R 5 Mm% 748 m kO3 B AR IR B PR 2 A4 A
SPriEaa s ZEa R B, B AT R 5 15K R
£ [S2)VE N TE MM fhEE B AR IR AL B A5 - 1ZIRK R
¥{HBCE (Binary Cross Entropy) #15IoU (Intersection
over Union) KA, O ZMNHATEZM _ESEIES
i,
BARTE, KR E] 5 E SR

E(P, G) = Z ['bcc(Piv G) + ['iou (Pia G)7 (7)

/E\: EPP — {Méscale7 M;cale’ Mzcale’ Meeg}i%%jcﬁﬂé’zﬁﬂdjf)ﬁ\
ME, GRIRFNPESENER (ground truth)

BB, AV E T, FSBm e Bt 2% &
BB E R N5 - EINGRHT B, TR SSE = N ™ 48 1) 2
B, fEXNMEE N2, A FKHAdam [32], WIS
TR Nbe-4, FHRIERILIR IR [491F I - TEHEFER
B, BRI NERRE SRR R352 x 35200 K/, RIEHIA
FNGRIF FIR2CNet 1 LUAE AL S 4 TR 25 51, B TR A
fif AR J5 A BR4RAE - BTE SE9S 35 7EPy Torch [59]HEZR T 52
.
VEAT TR AR, 1 BR O 2 H PR 0 AT 8 A B o T A B
AR M FRE H FE AR AT M RE R AL BRI AN
7% (Mean Absolute Error, M) [60]~ 454 #H LB 5 #r
(Structure-measure, S,,,) [9]~ HIENIGREZ R (Adaptive
E-measure, oF) [10] ARIANF-EE (Weighted F-measure,
wF) [55]- BAEME, MATHZIN®ES ZSinER 2
[ AET 25 S, T IRAG TN ] 5 S bn: 7 DX S
5 BFRRSN RIS LIE; oEfRE RS ESEEES I
LU MwFSREHE T NS BSOhRE B 2 B HA B R 58
WaE . teoh, HBATDLHIRERHE-FEZ (Precision-Recall,
PR) M&FIFs-BIE (Fp) %k, DUHESHEFTHE 2R s
e

5.2 EEFAG
SREBERIN L. h T RIERITIR HAR2CNet KB R
BN B HESHELTRAIT IR, ZEELEZE— 15
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(b) Fg curves

Bl 9. i BARIGIN 7718 R H AR [ M O 8 BRI AR AR IOPR BIZRAE, M1%% - FRviE e BARRRIN T IE S R B FOR . FRIM M B irken

ARG R BN -

*3
Frrg s BARQMTE R TI A & £ A0 T B PR AT A

Methods | Publication | St oEt wF1 M| | Params (M) MACs(G) FPS

VST++ TPAMI2024 | 0846 0872 0795 0.063 53.6 28.4 185.5

VST++-Ref 0.858 0.885 0.810 0.057 55.2 34.1 166.9

VSCode 0.861 0.893 0.811 0.054 74.7 59.8 144.6
CVPR2024

VSCode-Ref 0.874 0.906 0.820 0.052 76.6 64.3 128.3

T o E- MR SR SR FOPRE D B ARRR ISR - FE IR B
Rrh, Gaiasn ) HJE = ML IRFPN YT U B IR R
ERBRERATRELGS, BlE R RHE R A B A IR
EAEIEENR, MAEREMZEEE. mE2 iR, &
ITHIR2CNetfER2CTK B R 7 53t (RIS ) PAEFTETE
PR PRI T HARA . O T 2w R R RE,

A — D HEEG RS IHEL: BNERDEGRNZ

MR TR EREY, BATR2CNetE T A
MIRIE T E % BB, RS E BRI 5]
ANEB TR NERE R IRAI BT -

I D93 B AR 5 ¥ LR . Oy T AR E BT R
FE A Do B AR ST f i AR, BT R % BAR R
FHAE D% BRI 7% - XL ERREET =M
H: a) EFLE, b) BRERENE, o FERABTH. &
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10. MEHEGHE M - BOELSHEOIEDHFTRH D
i Brrtaiiets (RlwF 5M) BESERGEEZLHEY

®INE, Z25ERMIEEEHE: PFNet [56], PreyNet [93],
SINetV2 [11], BSANet [101], BGNet [72], ZoomNet [57],
DGNet [26], VSCode [52], PAJZoomNext [58]- 415K 2 fY
FITERE AT 9 FroR, X EERETRIAER A 1R 1 O
QI BB TIERDE . ERTE TR BT BRI
Ko EHEEENE, BRMVBERESENESIASEER
&, HAEREEEF 5K B VRN AR - XK
B EATHI T IEFEAHRR T 5m KA 0 B W 2% o B R R BEAN 5
HE R HRRIER, EMASES X ZE, KRG E
ZHMERESETE, I T AR H AR e M Oh R B PRI R B
BB R - Ah, FaTm i O e BRI T R R & TR FRATHE
FHHEF LTS5 HA R e B AR I 75 % —30, UiRATER A
ATt s, X B AR BIEE AR R T REL TR
EZEER=2

A BE BN JTE LM, N T SR IETRA]
e O 2 B PR R I R T AR 3 H AR R AL S5 A
P, FATEECOoSOD3K [15] ##E & LT 7558, Rigm
PO %E B AR I BT N AR T o 1 B3 B AR R AR |
RIVSCode [52] FIVST++ [45] - W1k 3 Fion, FATHIFE M
WRASAE TR TR AR LI 00T B R IR A 23 B ARG 77 i -

5.3 THRELSER

ZZEBRHE. BRI SEEEGHE (AK) XfEmEHh
& H AR I A R A AT TUH SR - B R B FER2C TN I
g, BPEBEEs KSFERE, REKIBUETEE R0
F5. 0 < K < 5B, FA 1B = AL AP 3545 Rkt
HR2CNet IPERE, FERRITAEH, %R f Mt 4R 3
— KA PR KRS Z B G#HTEIS - WE 10 BioR,
BEE S % GBI, R2CNet AU RERFEEIR A - Tl
INHIX SR R R FE R R R G R 5 B R 7 R
/N, NTSEER T X6 £l B AR InvERf A g il -

MR, AT T R2CNet A MM EEM:, a0k
RUE 4 Prom . WERPATLUEH, ATHRH P M ER 5
BERFEIIMERE . P RMG BEH W $85550.604 12
F120.661, RFE BEERROZIERIEH220.644 - 2 1 BEBREX

9

SRR, BRI — PR 20.669 (MET WM
T10.8%) , FIFEIMZEH o X L8 RIGUE T HATHTIR H
PR RE BT B A REA T, E 5% EIGEN
TN B R BITERE -
RMGHR. FATHRMGEER A 15 FHE S (o FFAE 1 55
TR RN &N R R &3 9 7 AT TR iR . ik 5
T, BATRAKHIRE RIS TR PR WAE & T BUG T R
PERE -
RFEMBHR. FATRR T UM AT R R E RS sR SR RS, H e s
PR R4 R 5 20 DA B R T3 B 2 ROBE RS BR A5 14 - 4p
# 6 fin, FATEOBOT I8 7 RAERFr & B 1
AIREN, BUG TR, UHZEEERERENEE
FIMEAZEH -
RERIYE B, R E A (cq) X HSEE M EE A
BEZERW, FEEABETT — R85 LS A4S M4
TR BERME, Bl caN32 LUREHE 077 205 5 i
2256, HEMNSESRGI THRENSEIAE . IHEFHS
PEREZRML, ERWE 7 iR WRFALIEH, BE&Ec A
B, R2CNet FUPERERFEEIEF: - KT, YK T64 J5, TERE
IR E RS, MR N SEENTT RTS8 L
Fro Bltn, Hegho4 BFF128 B, MEENERMERA, A
TTE RN T 2935% (No.2 vs. No.3) - Kb, FATH%K
Fieg B ER64, DITEITINERES 1T B AR 2 [ BUS AU -
2R, BALHER T =MAREXNSEEFE, XA
ik BEMEERMERU RS EEBRNER . @
T 157 2 ik, RES BFREGR O3 B AR A4 ST
AR BRI A O AR AE IR SE AR R o (R, i)
X% G RBURA I SCAR AT E G, HS5HATRAR
2% (RLEE BRI #1THEgE ERRXSH.

HENXASZTHE, ZEHRFATENB L, Bi1E
Ta photo of [CLASS] RIS A A, H A [CLASS)
NR2CTKHAI64 NN Z— - RIF, FATRX64 KR
AK FResNet-50 1E R = TR TIZRETICLIP [63], %
FRCLIPSeg [50] 17 IR MU SUARRFHIE, 1EH B ARE R B8
FRIE . |WEEBNE, WEESNHETE TR KD
ToE AR S = [ O SUARAFALE

EWEEKSZTE, FATN B X R TE K5
B)Camo¥ & FREHL KIS T BB, I FHResNet-50 2 HUH:
MUBLRFAE o X LEARAEE T GT AT IR A i, FREBOZ
RANFREARME . EREZEET, G50 BE e E&
e =ENGISIE

FIGEERINE 8 in - TWIGHAR, XARSHHFERH T K
TRYIGREEES, I B AR RIS OR EAEIZR A B T
KEGRSENEH T GTRIEREG EASFHAEARIE. REW
i, AR EE BRERIERN S % KIR2CNet IR TE T H
WA TEAR EEUS B AL AR - X Eeseas ok RASUE T FA 1Tk
ZERANEEN . SXAMNERGHEL, 2FBRER
HORE, BERANEBREMNS SR mEER -



R EATITERA RS R TH BT -

x4

RMG: 25 G4 piiRER. RFE: 28RBS IRIRER. X SIR RN 5 18 T MRS BT 8 M AT | -

No. RMG RFE ‘ Sm T aE 1 wF 1 M| ‘ Params (M) MAC:s (G) FPS
1 X X 0.772 0.847 0.604 0.044 25.97 21.02 185.74
2 v X 0.800 0.870 0.661 0.038 26.40 22.30 169.36
3 X v 0.792 0.869 0.644 0.040 26.55 21.95 166.57
4 v v 0.805 0.879 0.669 0.036 27.15 23.23 151.47
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Bl 11, Friddsmik i HARRaM 771% (R2CNet) SHniih%E BRI (BRER) TINAE A AT IR L - S EEI IR E RS -
#z7

FFHATHIR2CNet H3E EEUX B FITERIEE -
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o. Setting Macs (G) Params (M) S,, T oE1t wF1T M|

N

1 Cq = 32
2 cq = 64
3 cqg =128
4 cq =256

10.6
11.7
15.8
32.2

24.0 0.799
25.0 0.805
29.1 0.807

0.871 0.655
0.879 0.669
0.875 0.672

44.4 0.811 0.884 0.679

0.039
0.036
0.037
0.036

#£5
RM G N[ filA SRS OV BISESS - 'DSF: 38 R IES M iE 2
RS ‘MSF: NRIREREZ RIFIRELE o Fowtiply - BILERTE
By Fae () M Feoncate s FHEPHE;  Frusim (1)': BIHLSTM
BIT.
No. DSF MSF Smt aEft wF?t M.
1 Fonuttiply ~ Feoncate ~ 0.801  0.870  0.656  0.039
2 Fonuttipty  Felstm 0.802 0.872 0.659  0.038
3 Fat Feoncate  0.804  0.872  0.666  0.037
4 Fat Fotstm 0.805 0.879 0.669 0.036
*£6

RFERR AR RE AL 34 5 R F) TH RS

‘w/o CSP'H'w/ CSP": A X

REZBEFIE 22 R E BRI BIL T AT 2 R -

No. Setting Speed (FPS) S, T aE1T  wF? M

1 ASPP [3] 143.07 0.803 0.871 0.663  0.038
2 RFB [46] 144.03 0.801 0.872 0.662 0.038
3 w/o CSP 134.13 0.803 0.873 0.665 0.037
4 w/ CSP 130.95 0.805 0.879 0.669 0.036

*8

FRIA MR BRI S E T s RTERI LS o text-ref: {5 FH A B3R R AL
K%%; camo-ref: FHEEMPIEIRS%,; sal-ref: &5 HRHEIR

2%, LSM: SRR R AR

GT: S ZRGRIE LN,

No. Methods LSM GT Seen S,,1T aE1T wF1T M|

1 Baseline 0.772 0.847 0.604 0.044
2 + text-ref v v/ 0.805 0.872 0.661 0.038
3 + camo-ref 0.801 0.869 0.656 0.039
4 + sal-ref 0.805 0.879 0.669 0.036




Image GT
Bl 12. ARITEEE LS EEBSM T P RFHER RSB RT R H -

w/o Ref

w/ Ref

5.4 EHEIEAG

GERAHAL. BATERER NP ERTIHRHNETSE N
3 EH PRI 7T ¥ (BIR2CNet) 5 TR 815 % #2546 1)
FiE (AU AOFmss e s - iR NS 151 ()
W) BISE4F| (M) R, XEHFRHEES T REER.
LSRR T AN X S b BT E VB ERIth2E HAR, &
LA H G SR ORI . BT S, KRR AT AR IR AL SR
SEEMHFEE (Bl | el R E AR B AR X R
AR EFR (Bl ansekFisieg) - M2, R2CNethE
BIRES HZRGBERLEMS NN ER. EERSED
MLT R E RS R (W) |, &7 E TR
SRETER; MENESE RN EEMEERSERERR
NGRS (WS RIS TS H) /N HE) |, R2CNetth
AEFE SEREH SrENH B PRI AT, X RMEHSRIET
TR I\ S 2 B G A 2 5] B {0 B — 2RI SR 3 A SR A, X
FORBENSE R i B AL RE 6 3 4> ) % 2K B % B AR
(N

FRAERTARAL. S T i — G E SR M O 25 B RS, FATiE
EE 12 FRIR T &G A& S % 5 B B A B AFE v] A1 25
R WEFTR, RERASHE B RIRAT IABCE N
FER, HESZHEMPEN TN, S8 ESG RS
M. MESIANSHBEREZE, BAREINRET I EMH
FEEHVR, MBI R T

6 ARRIAE

BT AR HIR2CTKEE £ 5R2CNet HEZE , K TH8 W M
£ B PRI B AR AT FT R LU LR JLAS 7 [ TR :

1) 2EFEEMEMER. TFEK, ZESHTENTS
BE - MRS EESSEEE T EEHE . ETiIXEARE,
KEFHEMEENSEER (WK BE) KT BN
M3 HARIE — B 1 - EW ESCTTRR, X
— 77 1A O R BEPRARAE T a0l =3~ (R MR BGX 5 % (5
S|

JC ©

2) ZEGFHEREN. A ORI EHETasS
ZZERIEE R EAHERIOXT R « IR, AEEFRR A,

11

g mh VR REH AL - Bk, BEFR I Ovd B i
REPAR X L PR R e BhR B oL, R —TEH R
RIFRTTIA «

3) MRMESHR. EFRLENHGRF, HAERERS
AR S8 AR IR SR, TR ARI o B bRe s2 B 0 #1145
R Hit, Fgmtkihik BelnRE SRR EERE
ESHRIBIF T, HEE—EHERMNE-

7 45

AR T — AR R RS TR RO R B, 8§
EE R AREEZEREFE, LI O3 B IR E [ o
o B, BATWRET P REN R R EGREESE
(RIR2C7K) , MRS HMt T IREREIRER - B/E, &K
T T — 13 31 3 AUR2CNet HE SR, % HE B3R FH WL 53 45
Mo Her, FATE LRI RMG SR 5RFE BURA e
TZHEGHRE AR BRE GRS 0 BRR5I S, A
MEFERI T 0B . 5EEN0EBMEN T EEER
IR > EI 3 B PRI, R2CNet?E £ W I Wil FE 47
LB THEERRNSER, FAEMERCOR L FE AR R
SR BAEE, MR- ETZREBDFRRGCRE
R ARAHES, WA BT DR B AR Bk gt r i 5t
HLA RERS N JE S KRBT SRR R & -
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