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fE ( (Zhou et al., 2023)) AUH LK E, FEBHRETE
FZEAFN AR SN 395 L (mloU) HIHEAIF-1
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FAVEITE L HAS MMSegmentation ( (Contributors,
2020)) FSEEER A, HEARCA 4 Sk NVIDIA
RTX 3090 GPU py#Las#EAT BT A 558 . RN E 12
A~ Transformer ¥ff) VIT-B/16 ( (Dosovitskiy et al.,
2020)) Y2 CLIP ( (Radford et al., 2021) ) i E 5 4wt
#ire WA GPU _ERHALEIO N E 4, HA BB
PR 512x512, flifbgs R H AdamW ( (Loshchilov &
Hutter, 2019) ), F:{# H MMSeg T HAG T BRI 2R
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( (Zhou et al., 2023)) FHIEAGINLRIEIREL

4.3. g el Jiiknxt bt

T UEHIFAT1 Cascade-CLIP (AR, FFiTAli4s A
5 2 WIS R T TR, AR G A VA
(fltn, ZegFormer ( (Ding et al., 2022)), Zsseg ( (Xu



Table 2: 547 f et IHAN R HE SR BFEA - # EFE COCO-Stuff 164K fil PASCAL VOC 2012 ##f
£ FXTE . R /8 ResNet (He et al., 2016). ST e/ H AR B0 A& W28 BUA0 O AR 2 SR I il . FRA10
Cascade-CLIP J5yEA# Fl—A> = I BX BRI 25 55 & T MR i i 56 6 2558 12 EHRBUKARE: 6-8, 9-11, 12,

Methods Backbone

Segmentor?

COCO-Stuff 164K (171)  PASCAL VOC 2012 (20)

mIoU%t mloUY4 hloUt mloU%t mIoUY4  hloUt

Inductive: training images do not contain any unseen objects.

ZegFormer (Ding et al., 2022) R101&CLIP-B  MaskFormer 36.6 33.2 34.8 86.4 63.6 73.3
Zsseg (Xu et al., 2022) R101&CLIP-B  MaskFormer 39.3 36.3 37.8 83.5 72.5 77.5
DeOP (Han et al., 2023a) R101&CLIP-B  MaskFormer 38.0 38.4 38.2 88.2 74.6 80.8
Zsseg+MAFT (Jiao et al., 2023) R101&CLIP-B  MaskFormer 40.6 40.1 40.3 88.4 66.2 75.7
SPNet-C (Xian et al., 2019) R101 W2V&FT 35.2 8.7 14.0 78.0 15.6 26.1
ZS3Net (Bucher et al., 2019) R101 W2av 34.7 9.5 15.0 77.3 17.7 28.7
CaGNet (Gu et al., 2020) R101 W2V&FT 33.5 12.2 18.2 78.4 26.6 39.7
SIGN (Cheng et al., 2021b) R101 W2V&FT 32.3 15.5 20.9 75.4 28.9 41.7
JoEm (Baek et al., 2021) R101 Ww2v - - - 7.7 32.5 45.9
ZegCLIP (Zhou et al., 2023) CLIP-B SegViT 40.2 41.4 40.8 91.9 77.8 84.3
Cascade-CLIP (Ours) CLIP-B SegViT 41.1 43.4 42.2 92.7 83.1 87.7
Transductive: training images employ the names of unseen classes.

Zsseg+ST (Xu et al., 2022) R101&CLIP-B MaskFormer 39.6 43.6 41.5 79.2 78.1 79.3
FreeSeg (Qin et al., 2023) R101&CLIP-B  Mask2Former 42.4 42.2 42.3 91.9 78.6 84.7
FreeSeg+MAFT (Jiao et al., 2023) R101&CLIP-B Mask2Former  44.1 55.2 49.0 90.0 86.3 88.1
SPNet-C+ST (Xian et al., 2019) R101 W2V&FT 34.6 26.9 30.3 77.8 25.8 38.8
ZS5Net (Bucher et al., 2019) R101 W2av 34.9 10.6 16.2 78.0 21.2 33.3
CaGNet+ST (Gu et al., 2020) R101 W2V&FT 35.6 134 19.5 78.6 30.3 43.7
MaskCLIP+ (Zhou et al., 2022a) R101 DeepLabv2 38.1 54.7 45.0 88.8 86.1 87.4
MVP-SEG+ (Guo et al., 2023) R101 DeepLabv2 38.3 55.8 39.9 44.9 67.5 54.0
ZegCLIP+ST (Zhou et al., 2023) CLIP-B SegViT 40.7 59.9 48.5 92.3 89.9 91.1
TagCLIP+ST (Li et al., 2023) CLIP-B SegViT 40.4 60.0 48.3 94.3 92.7 93.5
Cascade-CLIP+ST (Ours) CLIP-B SegViT 41.7 62.5 50.0 93.3 93.4 93.4

et al., 2022) il DeOP ( (Han et al., 2023a))) FHE4g
8853k (B4, ZegCLIP ( (Zhou et al., 2023))).
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g H; W2V fE (Mikolov et al., 2013) HF#EH; SegViT
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Figure 5: COCO-Stuff 164K $nE b1 &t Gt g 8.

Table 3: 5 Y4 Fi gLt SHEASHIJ7 % 7E PASCAL
Context #aE LI HLE

PASCAL Context (59)

Methods

mIoU%tmIoUY+hloUt
Inductive
SPNet-C (Xian et al., 2019) 27.1 9.8 14.4

ZS3Net (Bucher et al., 2019)
CSRL (Li et al., 2020)
JoEm (Baek et al., 2021)

20.8 12.7 158
29.4 14.6  19.5
33.0 149  20.5

ZegCLIP (Zhou et al., 2023) 53.8 45.5 493
Cascade-CLIP (Ours) 55.9 472 51.2
Transductive

ZS5Net (Bucher et al., 2019) 270 207 234
ZegCLIP+ST (Zhou et al., 2023) 54.5 414 47.1
Cascade-CLIP+ST (Ours) 56.4  55.0 55.7
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Table 4: Cascade-CLIP 2H {417 i Bl 2255

Cascaded decoders NGA mloU®t mloUY4 hloUt

X X 40.1 39.5 39.8
v X 40.8 42.6 41.7
v v 41.1 43.4 42.2

Table 5: AEIFAEIREER . { } TR IR
TRl GRS FE g . St 1w, (EH
NGA TR

Block splitting manner #DecodersmIoU°+mIoUY+hloUt

{4-6}, {7-9}, {10-12} 3 404 427 415
{6-8}, {9-10}, {11-12} 3 40.7 424 415
{6-8}, {9-11}, {12} 3 411 434 422

TR AN ] e e B2 20 ke HOE MY L, R 2K
S mIoU 24T T 3.1% (58 2 ME5R) . fEItE
i b, 5IA NGA B AR AR B g i ik
WFEREE, #EBRTH TR WA mIoU 4
B (55 3 MR

Wi b e sy a0 05 X8OR - R FRID 2R 2444 78 Cascade-
CLIP i X HE, A B REIS AR 51 5 1 5K
FAERS T TR, Fi e — DS —Fr
Bt (58 3 M) HHA RIS (35 1 /M
%2 AEER) AR X2EN CLIP B gnlbds i



Table 6: Cascade-CLIP 5% gmhth 5 H S fi i g Al
TN N HE o

Block splitting manner

Number mIoU®1tmlIoUY1hIoUt

Number of cascaded decoders

{12} (Baseline) 1 40.1 39.5 39.8
{9-11}, {12} 2 40.2 40.2  40.2
{6-8}, {9-11}, {12} 3 41.1 43.4 422
{3-5}, {6-8}, {9-11}, {12} 4 40.8 42.5 41.7
Number of blocks

{8-9}, {10-11}, {12} 2 40.7 41.3 41.0
{6-8}, {9-11}, {12} 3 41.1 43.4 422
{4-7}, {8-11}, {12} 4 41.1 41.5  41.3

Table 7: Cascade-CLIP 5 HAh AR 28 150 L .
BB R ZFRAE A il 2 247 (5 Cascade-
CLIP MR pEEL) I R asxt 55, thaes IR

Description Param. (M) mlIoU? T mIoUUT hlIoUt
Last-layer 40.5 40.3 40.6 40.5
Multi-layer fusion 40.5 39.9 35.7 37.7
Cascade-CLIP 40.5 41.1 43.4 42.2

Table 8: NFEZRAIAHIHE . T FRBE I

Description mloU®t mloUY4 hIoUt
Concat 39.9 41.0 40.5
Self-attention 37.7 39.0 38.4
Sum 39.3 42.0 40.6
NGA 40.9 43.0 41.9
Sumt 39.9 41.2 40.5
NGAt 41.1 43.4 42.2

Ja— JERRAE 5 SO AR KI5 HE R FC 3 Hp
R AR I A T X AR AR AR -

It A 0 2% 1 B LA A By B BB, A T ROR
AR ZE R A EEg, RINEER 6hRRT
Cascade-CLIP FEA [F] 2 K i i 245 B0t S B> S A
Wr BT R ERE . PTAE R, RIS #8 A £t
ML HEME] 3 FETEE R T IR X RIS
a2 RHER e TAEM L, ok B &2 FERA
HAME. FATEAB B Transformer HERINER 3.
FHFOE A E] 2 & SBERE T, BN 2 T HZEr
fite SEAHIK =AM (IR e — AP & sh
fRt ) SCBL T HedbERE . R, RATEA TR
JZHHE, R E IS RS SR

Table 9: 57 /3L ZISCAHRARIHOR o

Description mlIoUSt mIoUY4 hlIoU?
Shared 40.5 42.4 41.4
Independent 41.1 43.4 42.2

Table 10: 4§ Cascade-CLIP ¥ BRI A ELAIRTZE
FEAR > EIGE R

COCO-Stuff 164K VOC 2012
Methods

mloUt mlIoUY4 mloUSt mIoUY4
Inductive
Frozen CLIP 32.3 32.5 85.9 59.5
Frozen CLIP+Ours 36.3 35.3 89.0 69.7
ZegCLIP 40.2 41.4 91.9 77.8
ZegCLIP+Ours 41.1 43.4 92.7 83.1
SPT-SEG 38.0 40.7 92.0 85.0
SPT-SEG+Ours 40.2 43.6 92.1 86.1
Transductive
ZegCLIP+ST 40.7 59.9 92.3 89.9

ZegCLIP+-Ours+ST 41.7 62.5 93.3 93.4

SPT-SEG 40.4 57.5 93.6 92.2
SPT-SEG+Ours+ST  41.7 62.1 93.8 94.4

Fully Supervised
ZegCLIP 40.7 63.2 92.4 90.9
ZegCLIP+Ours 41.5 64.0 93.7 94.6
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