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ABSTRACT

HABINT — MBI TASEAER (BiRefNet), AFEAWER_SEFESE (DIS). ZEREFRNMERAMEN: EMAEHR (LM)
MBAURUMINIASE (BiRef) EREER (RM). LM AL BENERHEBIREM. & RM f1, HF A BiRef #HITERTEE,
HABRGHRRURIEAFESS, BEREABRSE. XLEAGHETEERSLHHTMNE. b, HROSINTHBEELE, )
MR IR RE. S, BAVERHR T 133 DIS S AYIZRRRE, MRSEEREMIIZGIE. ATEIERNAENTZER
%, BMEMNMES E#ITTIZHEE, EBA BiRefNet ZEFIFEANKPRIAHE, BT ESHENEFTAE. RINOKHATR
F: https://github.com/ZhengPeng7/BiRefNet.
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4 4 DIS5K L&A1 1) BiRefNet SBUATJjikif bbbk, “1” (“U7) Fondieg (SEAK) ®ar. WAMEADRA [11] gk, b

BiAT DI IR 10241024 WIHA -

DIS-TEL (500
Jitk (%00)

DIS-TE2 (500)

DIS-TE3 (500)

F§ 1F§ 1M 1S, 1By 1HCE, |

F21F$ tM Sy 1ET 1HCE, |

F21Fg M L Sm 1EF 1HCE, |

BASNetg [32]  .663 .577 .105 .741 .756 155 |.738 .653
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IS-Netaa [9] .740 .662 .074 .787 820 149 |.799 .728
FP-DIS23 [10] 784 .713 .060 .821 .860 160 |.827 .767
UDUNo33 [11] .784 .720 .059 .817 .864 140 |.829 .768
BiRefNet .860 .819 .037 .885 911 106 |.894 .857

BiRefNetswinp .857 .819 .038 .884 .912 110 |.890 .854
BiRefNetswinr .823 .774 .048 .855 .887 117 |.862 .821
BiRefNetpyruzpe -839 .796 .042 .870 .903 111 |.881 .842

.096 .781 .808 341 |.790 .714 .080 .816 .848 681
.083 .798 .825 367 |.813 .721 .073 .823 .856 738
.087 .784 .840 555 |.784 .700 .080 .805 .869 1049
.065 .833 .880 375 |.843 .785 .056 .844 911 797
.070 .823 .858 340 |.830 .758 .064 .836 .883 687
.059 .845 .893 373 |.868 .811 .049 .871 .922 780
.058 .843 .886 325 |.865 .809 .050 .865 .917 658
.036 .900 .930 266 |.925 .893 .028 .919 .955 569
.037 .898 .930 275 |.919 .886 .030 .915 .953 597
.046 .877 912 290 |.899 .860 .036 .897 .942 627
.040 .888 .925 280 |.903 .866 .036 .901 .941 614

] DIS-TE4 (500)
Jiik

DIS-TE (1-4) (2,000)

DIS-VD (470)

F§tFg 1M S 1 ES 1HCE, |

F%1F$ tM Sy 1ES 1HCE, |

F21F5 M LS 1EF 1HCE, |

BASNet19

HRNetyg [

[32] .785 .713 .087 .806 .844 2852 |.744 .664
U%Netgo [52] .800 .707 .085 .814 .837 2898 |.771 .676

53] 772 .687 .092 .792 .854 3864 |.743 .658
PGNetgg [14] .831 .774 .065 .841 .899 3361 |.809 .746
IS-Netaa [9] .827 .753 .072 .830 .870 2888 |.799 .726
FP-DISz3 [10] .846 .788 .061 .852 .906 3347 |.831 .770
UDUNo33 [11] .846 .792 .059 .849 901 2785 |.831 .772
BiRefNet 904 .864 .039 .900 .939 2723 |.896 .858
BiRefNetswinp .899 .860 .040 .895 .938 2836 |.891 .855
BiRefNetswinr .880 .834 .049 .878 .925 2888 |.866 .822
BiRefNet pyruvzpe -890 .846 .045 .886 .929 2871 |[.878 .838

.092 .786 .814 1007 |.737 .656 .094 .781 .809 1132
.082 .799 .825 1042 |.753 .656 .089 .785 .809 1139
.087 .781 .840 1432 |.726 .641 .095 .767 .824 1560
.063 .830 .885 1173 |.798 .733 .067 .824 .879 1326
.070 .819 .858 1016 |.791 .717 .074 .813 .856 1116
.047 .847 .895 1165 |.823 .763 .062 .843 .891 1309
.057 .844 .892 977 ].823 .763 .059 .838 .892 1097
.035 .901 934 916 |.891 .854 .038 .898 .931 989
.036 .898 .933 954 |.881 .844 .039 .890 .925 1029
.045 877 916 980 |.862 .819 .045 .874 .917 1070
.041 .886 .925 969 |.868 .827 .044 .880 .919 1073

2) AR InRef 42 Ja b 78 T TG = A BERE R, T
OutRef TG SEFELH T4, DATE X 46 X I S I B 5 11
KGR gk, 20K, B FREEFRATAEEL BiRefNet
XS T 2.9% 19 F5. RM F1 BiRef 14L& fARARXT
T 6.2% 1 F.

VIZRSRMS . AN, 3P, JIrde b i SRS AN [ £y BE4R
THT HERE. CCF A1 IPT i TR ERE, T RLET N%R
PIBE S TIHGATTIRE R, AR FY M HCE,, %48
N CET NS

4.5 SOTA Lb#

N T BUEEA T RGN, BATHERIAME S EdEAT
Tz sEsy, Risges — kgl (DIS). miodsk
REFEYAKEDN (HRSOD). Rl il (COD) Al
FEYARIEN (SOD). FATHERAHERAIAL (BiRefNet)
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5T BB AT 55 R e A B TE A S A AT T
FOAE [8,9, 13,14, 44-47]

AR, K. APR, XK BiRefNet 5
WIS I B LB . FeATI) BiRefNet 7E) 12 {f
RS R BRI, Bl T A Se Rl ik, DIS-
TE1~DIS-TE4 {5 A4 Tt HES o SSHAR LR A (51
W Sa, Eg) HRERFER . BRI (A MAE (M))
SEVRANTT ORI BT RERE (Bl EYT, FYT)
SRS B A A R R 20K . IR, PR, 3K
I1#Y) BiRefNet AN {U7E4 R AR HERIE_EAL T Sening iy
W%, T HAEBR BT BRI . FRMER TR
R L N i U N VAT 1 7 i A (B (U RN

Ah, FATK) BiRefNet £ HRSOD #1 COD {145 I
WALT BA LS5 R E B, 5%, SR, BiRefNet £
T HRAR AR 2> B3 S 25 Wy A R v ARG T S Y
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DIS-TE3 DIS-TE2 DIS-TE1

DIS-TE4

Nl il ek

1R b Ours UDUN [11]  IS-Net [J] U2Net |

DIS-VD

] HRNet [53]
Pl 5 Bididiliit) BiRefNet f£ DISSK Bl b5 eni i ik P bbdR . SERiiisma Rk IR T 308k [11], b BT B

10241024 K/PPEIREEATINZR . BORCABRA S 4P RBRPE -
% 5 A1 BiRefNet 5inisr iR MEs B W8 Wi Bt b e Ll i kit s kb . XM TR Fomillgisk. b ik

1A FeER, T MEMARMIZGSH G K NZGIRNG BiRefNet, Hrp 1. 2 1 3 451fR%K DUTS [416]. HRSOD [13] 1
UHRSD [11].

R I | IG5 e

A DAVIS-S (92)  HRSOD-TE (400) UHRSD-TE (988) DUTS-TE (5,019) DUT-OMRON(5,168)
ik TR Sy S ABE M L[S 1FE 1B 1M L[S 1FE TEZ AM L[S 1F5 BT 1M L[S TFE TEF T M |
LDFqq [206] 1 .922 911 947 .019].904 .904 .919 .032|.888 .913 .891 .047|.892 .898 .910 .034|.838 .820 .873 .051
HRSODg [13] 1,2 .876 .899 .955 .026|.896 .905 .934 .030| - - - - |.824 .835 .885 .050|.762 .743 .831 .065
DHQ2: [16] 1,2 .920 .938 .947 .012.920 .922 .947 .022{.900 .911 .905 .039.894 .900 .919 .031|.836 .820 .873 .045
PGNetoz [14] 1 .935.936 .947 .015(.930 .931 .944 .021{.912 .931 .904 .037|.911 .917 .922 .027|.855 .835 .887 .045
PGNetgo [14] 1,2 .948 .950 .975 .012|.935 .937 .946 .020|.912 .935 .905 .036|.912 .919 .925 .028|.858 .835 .887 .046
PGNetoz [14] 2,3 .954 .957 .979 .010.938 .945 .946 .020(.935 .949 .916 .026|.859 .871 .897 .038|.786 .772 .884 .058
BiRefNet 1 .967 .966 .984 .008|.957 .958 .972 .014[.931 .933 .943 .030|.939 .937 .958 .019|.868 .813 .878 .040
BiRefNet 1,2 .973 .976 .990 .006|.962 .963 .976 .011|.937 .942 .951 .024|.938 .935 .960 .018|.868 .818 .882 .040
BiRefNet 1,3 .975 .977 .989 .006|.959 .958 .972 .014|.952 .960 .965 .019|.942 .942 961 .018|.881 .837 .896 .036
BiRefNet 2,3 .976 .980 .990 .006[.956 .953 .967 .016|.952 .958 .964 .019.933 .928 .954 .020|.864 .810 .879 .040
BiRefNet 1,2,3.975 .979 .989 .006|.962 .961 .973 .013|.957 .963 .969 .016|.944 .943 .962 .018|.882 .839 .896 .038

HERYE . 52 Al E ek [14] #HE, FeA1) BiRefNet 255 LR E iz ALRE D) .
TE S Foh5 PP T 2.0%. IAh, . 6FR, 1E
COD {T:4+, BiRefNet #HH2 fif il e ot t R B
@, FE=AZMHE) COD L, Sy 1558
T 5.6%. XEeZER IR T AT BiRefNet E2{RlR 2%

BeAh, FATH BiRefNet 7£ HRSOD A1 COD {155 |
WAL T I RS R i, k. 5PT/R, BiRefNet 7E5
SRR HER SOD FEE Il v S U 1 5 o A TE
Yo HZ Al SOTA J7ik [14] AL, FATH) BiRefNet 1
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ARTICLE

% 6 SIilii e, I, BiRefNet (K283 126k 5 i .

CAMO (250)

CODI10K (2,026)

NC4K (4,121)

Jitk

Sm T Fg T Fg" T EZ T EZT M SmTF[?TanTE;"TEgTMi‘SmTFE’TFg”TE;”TEgTM¢
SINetao [19] 751 .606 .675 .771 .831 .100 |.771 .551 .634 .806 .868 .051 [.808 .723 .769 .871 .883 .058
BGNetgo [21] .812 .749 .789 .870 .882 .073 |.831 .722 .753 .901 .911 .033 |.851 .788 .820 .907 .916 .044
SegMaRq2 [54] .815 .753 .795 .874 .884 .071 |.833 .724 .757 .899 .906 .034 |.841 .781 .820 .896 .907 .046
ZoomNetgo [55] .820 .752 .794 .878 .892 .066 |.838 .729 .766 .888 .911 .029 |.853 .784 .818 .896 .912 .043
SINetv2s2 [8]  .820 .743 .782 .882 .895 .070 |.815 .680 .718 .887 .906 .037 |.847 .770 .805 .903 .914 .048
FEDERg3 [56] .802 .738 .781 .867 .873 .071 |.822 .716 .751 .900 .905 .032 |.847 .789 .824 .907 .915 .044
HitNetos [24]  .849 .809 .831 .906 .910 .055 |.871 .806 .823 .935 .938 .023 |.875 .834 .853 .926 .929 .037
FSPNetos [23] .856 .799 .830 .899 .928 .050 |.851 .735 .769 .895 .930 .026 |.879 .816 .843 .915 .937 .035
BiRefNet 904 .890 .904 .954 .959 .030 |.913 .874 .888 .960 .967 .014 |[.914 .894 .909 .953 .960 .023

Occluded Slim

Multiple

HitNet

FSPNet

ZoomNet SINetv2

Pl 6 f& COD10K JEdiflli =, #2131 BiRefNet HIAbSES I iEMPLIEILES . X AL ¥ HATANIPERPERIFEA, Ll

BiRefNet TEA R M L HLbEY: .
S T8H5 IR E T 2.0%. ML, 0. 65, £E COD

fE55, BiRefNet HIHTFZ Al SOTA B th LI 4F,

FEZAT AN COD FAEM S HFFTIIETE T
5.6%, KHLEILET TRA BiRefNet ZER MR A HERAT
% FRREZ S,
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[ |UDUN (DIS)

[ |FSPNet (COD)

[ 1PGNet-UH (HRSOD)
PGNet-DH (SOD)

Bl 7 $2i151% BiRefNet Sl fEAR S5 BRI s Lb S . 3X
B S-measure [12] #47EE4. UDUN [11]. FSPNet [23].
PGNet-UH [14] #l PGNet-DH [14] 43 )& H ifife DIS.
COD. HRSOD Hi SOD f£45% iR,



ARTICLE BiRefNet

2 7 AW DIS JiiiAetEie . e g s ae vt i m it beAk .

o | astinthl (6B) | # SEME (MB) | MAGs(Q) | DIS-TEs (HCE, F)
BiRefNetsupins | 83.3 | 215 | 1143 | 916, .858
BiRefNetsuins o | 78.3 | 215 | 1143 | 916, .858
BiRefNet suinp | 61.4 | 101 | 561 | 954, 855
BiRefNetsuwint | 40.9 | 39 | 231 | 980, .822
BiRefNetpyroz | 47.8 | 35 | 195 | 969, .838
BiRefNetpyroz | 36.6 | 23 | 147 | 978, 817
BiRefNetpyrozo | 32.9 | 11 | 89 | 1013, .806
IS-Net | 16.0 | 44 | 160 | 1016, .726
UDUN gesso | 33.5 | 25 | 142 | 977, 772

PSR, W Fig. 5PN, X2l sw g I IE
DIS #iRUFIEE Y BiRefNet 42 s 4018 . 4555607, &
AL T I AR — DS IR R AR AR . AT TR
F , BiRefNet {£ T2 71 DIS Jry%, Bl HARYIAR {7 & Al
PR 40T SRS 4% 140, #E DIS-TE4 1 DIS-TE2
PIREA, AL TRE | T IHAMBR TR, A
TR, M, AT BiRefNet JHFR T 404 HEH 73
|7 HAR. #£ DIS-TE3 fil DIS-VD f{j#£4<H, BiRefNet
TERG 43 HIAH 7 5 i Koy R . 52 R
AHE, AT BiRefNet BEAS M3 FI 40K TR A it

FALLERMET COD (R4 & LE . W Fig. 6T
N, SR T HARFEBER R, B, eSO
BEAR—A7, TR XK 6% T 2 T R A BRI, TR AT]
i) BiRefNet BEGZUEMZHIH LTS GT E—ZuWHek
WEh e M2, HAb G E SR R RAER B A,
BN AR RS 0 i 2 BB T o TR o 14
BiRefNet FIH B 471 H AR BIRE )7 . FA711) BiRefNet
TEFREN ZA B R 5 TH AR 7 ek

BOABAMSIePELLE:. FoM1°h BiRefNet R T AN
W T RZ, AR R B A AL — 2D I e AT
WIEFFIE] . S808CR . MACs FIdEfE, PASRALS Hifth
FEMATE . ', RINER Thigdt T sl
B, KK BiRefNet fiy FPS W RLEE 10, X7
K E B B i T DA 21 . FRATTIE ] PyTorch
2.0 [51] X BiRefNetswinr #EFT4EF, 155K A
(BiRefNetswinL cp) (EHEFLEEEMIHR T 13%. BAh, &
117E Fig. 82l T4 MEB R PEREFTZ T ), PATE I
i @R . BiRefNet 5 A EF M 4+4E DIS-TEs il DIS-
VD EiEFT AN, -5 A DIS BT R AR E
ARBEAFRCERR . BTA WHAEAE A NVIDIA A100

10

GPU fil AMD EPYC 7J13 CPU 47,

0.86 - e
0.84 / / Fe—
0.82 1 f
« 0.801 *  BiRefNet-SwinL
oo * BiRefNet-SwinB
0.78 1 *  BiRefNet-SwinT
*  BiRefNet-PVT_v2_b2
0.76 1 *  BiRefNet-PVT_v2_b1
*  BiRefNet-PVT_v2_b0
0.74 1 A IS-Net
UDUN
0.72 A

20 30 40 50 60 70 80
Runtime (ms) |

K 8 BiRefNet S8i47 DIS Jiilifeids. MBI, SZAxMERrE

fieJy e b

5 iAERH

FATAT ATIUAR 2 6 B RS A0 25 R A T BN T4l
SRR o
TR 1 ZREERGI . S5 EE B0 B B0 R SR (R 32
REHL[57]. R, E H T RS (H1n COCO [54])
IGRAY 2> BRI REN BRI BT R . AT THE Y
BiRefNet £ DISSK %ifide Fill%k, XranTi s gk, f
W5y BIRATH @ TR 2 MER H AR 40 Fig. 9 (A) B,
FAT BiRefNet BEGSHERGHL A IUREE 1 %EE, FHHEI)
B ] I G AT AL
TEREH] 02 WORTEEN RAEH . RIS GBI T 5
KRR C O RATIN SR, LAY AE B AR
XIS AA FICARZ AL (BIANZ5E & HAR) AfEsE
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PAZE GRS O AR [32,02), SREFEF 515 (Hlink
B, R EOIGEEE) A REHET EOR B 22 5] [28,50], &
fiFe i BiRefNet £ DISSK #iindk Lk, AEUS MR
P HER AR, I AT ATEA G R A 5 20 20 05
SREGHIANL, W Fig. 9 (B) Pivs. T X410
SR, RRATREA L MR R -

6 SH—JiglE

HMIEATIE T 2024 4F 3 A 7 HARMK, BEC
Sl THX P2 N BRI RS iz R, R
B TAIR B AT AN, WAV a0
FEF AT BiRefNet F & . i FAHE TAEM P K, &
MBI T — 2 Y

#1 bR RiIH . FAFRATH BiRefNet FILH A, #ok
AR IXTT R F A T8 =07 B2 .4 Fig. 9 (C A1 D)
FiR, —SIF R H B RN BiRefNet £5] ComfyUI
VERAT R, SR RS2 B I O TG 5 22 1 AR s AL
WA RIS . N T HEIFHELVIAY:, FalAI &4
HESE T —NMELEUR, 1B81T7E A6000 GPU |, 40l Fig. 9
(E) Fime BT 8 WGSBS, XAFEL N
T API R4, Jyffiiad HTTP 35K EF i .

#2 FLAS A

fdl, F A1 BiRefNet 5[5 74X P Xy P2 HESC
T4 X T (B &k Twitter) 1%, ZHO $2it T3k
111 BiRefNet 5 H A7 %9958 L , 40 Fig. 9 (F) FizR.
TEMATHIR T, FRATT1 BiRefNet £F 5 2 1) SOTA J7
¥ BRIA RMGB v1.4 [5ed S TA 35 s’ .
TEEEMZ, A1 BiRefNet J&7EFF AR AL EHELE
DIS5K [9] fylgrde b (AR¥E MIT #FafiE) 2k, i
oA MR AEARAT TS O B AL A Sl 4e B2, Ahe
MF R W0 Fig. 9 (G) B, Toyxyz & Twitter
T 2 X TRAT BiRefNet S5EHIEFH T A
AR & D53 2 8] BT PG B A o I T ok 2B T
PurzBeats i FF A1 BiRefNet ilfFE T 2him i L& T
LS. 7E YouTube I+, “Alis in wonderland” %ff
T—BXTAMHE ComfyUTl i A1) BiRefNet [
ERFRVETE A

1 https://github.com/comfyanonymous/ComfyUI

T IAEL

BT AR T A& SGA B %1 BiRefNet fE42,
HENSAE Rl —HEZR AT A R4 . A P i
KA R A Gl 3L I 0SS, AT KRB, X
RAHOVE I YT 5 5 X, W B ek
I P RS AN Xt 5 26 . St AR T
WBHRBAMITRI B S5 B, (NFB5%), FE5| PR
L EVEEA MK (S5 ). X BT T R
PEUIMR BRI R ST Ol T A R I R e
A, BATERAE T RS BT, AR (LT 5 I he 1
AT LA G BE . 7E 13 A ELEI L9355 4R B
%, FEA1 BiRefNet HAT H (6 4 RERITRCHZ 1L A
FABERR T BiRefNet HARTEVF 2 52FR R ) b i AT 565
PERME 0. T 017 2 P ) A HE SR RS IR AR %
RIMES510%— B2 R, 9 HLIRATH B AR RS SR T & %
LRI L 75 MR

Bl

A TARAF B B I R HA R 55 9% (R JF K2, 070-
63243150) MSCRF. A BRI EERAEA I H R
B ESE

— LIS 2

S5 30k

[1] Olaf Ronneberger, Philipp Fischer, and Thomas Brox.
U-net:  Convolutional networks for biomedical image

segmentation. In Medical Image Computing and Computer

Assisted Interventions, 2015.

[2] William I Grosky and Ramesh Jain.
approach to segmentation applied to region matching. IEEE

A pyramid-based

Transactions on Pattern Analysis and Machine Intelligence,

8(5):639-650, 1986.

[3] Hengshuang Zhao, Xiaojuan Qi, Xiaoyong Shen, Jianping
Shi, and Jiaya Jia. Icnet for real-time semantic
segmentation on high-resolution images. In European

Conference on Computer Vision Workshop, 2018.

[4] Taehun Kim, Kunhee Kim, Joonyeong Lee, Dongmin Cha,

Jiho Lee, and Daijin Kim. Revisiting image pyramid

2 https://github.com/ZHO-ZHO-ZHO/ComfyUI-BiRefNet-ZHO

1 https://fal.ai/models/birefnet

2 https://twitter.com/search?q=birefnet&src=typed_ query

3 https://twitter.com/ZHOZHOG672070/status/1771026516388041038

1 https://twitter.com/toyxyz3/status/1771413245267746952
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3 https://www.youtube.com/watch?v=02_nMDUYXk6s
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ARTICLE BiRefNet

F ORIGINAL BIREFNET BRIARMBG V1.4 ORIGINAL BIREFNET BRIA RMBG V1.4

\V* a.s*. ﬂ“b‘ i@ ;®\ L%
Pl 9 IBAERI I B JE T BiRefNet WCZEFESE i, JREAL MR LT RASEELES . (A) IRTERIN #1: deyigdaeml, M
THE RSN . (B) WHERN #2: (08 R L ARRIR P TSR O R B2, (C) th viperyl JFRIHUH & SR80
BiRefNet #70k ComfyUI Yini, f#iix— SOTA BRE L FHiA AN . (D) ZHO @#fk ¥ —A42& T ComfyUI iysiH, #
— ol 7RI BiRefNet M S, FEHUEHXEN . (E) Fal AT fELEEE ¥ A1) BiRefNet, $flt 72 A I
UT gemifl APT JHIEORM Hhe. (F) ZHO #4t 7 &A1 BiRefNet 5 Z i) SOTA Jjiki BRIA RMGB v1.4 M#iEibsz,

Jo B AL TR AT DR Bcda di: 134T T Bisb gk (G) Toyxyz #47 1 &M BiRefNet 45 2 pise 4t F MERE 5% (Bilan
BRIAAI, RemBG. Robust Video Matting fil Person YOLOvS8s) MJ#LBCLLES, s 1 P MPE% .

structure for high resolution salient object detection. In [10] Yan Zhou, Bo Dong, Yuanfeng Wu, Wentao Zhu,
Asian Conference on Computer Vision, 2022. Geng Chen, and Yanning Zhang. Dichotomous image

segmentation with frequency priors. In International Joint

[5] Xiaofei Li, Jiaxin Yang, Shuohao Li, Jun Lei, Jun Zhang, Conference on Artificial Intelligence, 2023.

and Dong Chen. Locate, refine and restore: A progressive
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International Joint Conference on Artificial Intelligence, Heng Pheng-Ann.  Unite-divide-unite: ~ Joint boosting

2023. trunk and structure for high-accuracy dichotomous image
segmentation. In ACM International Conference on
[6] Deng-Ping Fan, Jing Zhang, Gang Xu, Ming-Ming Cheng, Multimedia, 2023.
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on Pattern Analysis and Machine Intelligence, 45(2):2344—
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