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o FIFICNNSdhs
IRty HigEa %

Fullimage NERR=2=)= Ayl e

B SR AR BEX
E/] ?IE }i E%&-[j_ E_ Farabet et al, “Learning Hierarchical Features for Scene Labeling,” TPAMI 2013

Pinheiro and Collobert, “Recurrent Convolutional Neural Networks for Scene Labeling”, ICML 2014
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7. u Conv Conv Conv
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Input: _ J
3xHxW Y

argmax
—>

Scores: Predictions:

CxHxW HxW
Convolutions:

DxHxW
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6.31EX N E B &R

BRTR ILBIMERBEERE, FEMEFHRANTRES EXFHIRE.

T K#£ Pooling, strided convolution LR
Med-res: Med-res:
D, x H/i4 x W/4 D, x H/4 x W/4
Low-res:
D, x H/4 x W/4
High-res: High-res: Predictions:
3xHxW D, x HI2xW/2 D, x HI2 x W/2 Hx W

Long, Shelhamer, and Darrell, “Fully Convolutional Networks for Semantic Segmentation”, CVPR 2015
Noh et al, “Learning Deconvolution Network for Semantic Segmentation”, ICCV 2015

KA ACER{E: “Unpooling”

Nearest Neighbor 1111212 “Bed of Nails” 1 .02 o0
1 ‘ 2 ‘ 1. 1|2 2 112 0 ofo o
3 ‘ 4 ‘ 3 3|4 4 34 31040
3 3 4 4 0 0|10 O
Input: 2 x 2 Output: 4 x4 Input: 2 x 2 Output: 4 x 4

— -
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Max Pooling
Remember which element was max!

Max Unpooling
Use positions from

1 216 | 3 pooling layer 0 0 | 2 0
3 5|2 1 5 6 T2 -0 1 0 o
112]2 1 7‘ 8 Rest of the network 34 0100 0
7 ‘ 3|4 ‘ 8 3 0 0 4
Input: 4 x 4 Output: 2 x 2 Input: 2 x 2 Output: 4 x4
N

Corresponding pairs of
downsampling and
upsampling layers

B BN

o T 252 FOREE: # BB (Transpose Convolution)
o [ 3 x 3 HA, B K (stride) 1, FHFRE (pad) 1

— |
Dot product

between filter
and input

Input: 4 x 4 Output: 4 x4

— -
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KT\

o [ 3x 3 B, B K (stride) 2, FEIHEFA (pad) 1

_—
Dot product
between filter
and input
Input: 4 x4 QOutput: 2 x2

B BN

« AP ] FORAE FE E A (Transpose Convolution)
« 3x 3 EH &R (transpose convolution) |, stride 2 pad 1

_ >
Input gives
weight for
filter
Input: 2 x2 Output: 4 x4
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Output

Input Filter ax Output contains

copies of the filter

// weighted by the
/ X ay input, summing at
a | where at overlapsin
the output

y az k|bx
b Need to crop one
pixel from output to
Z / by make output eXaCﬂy
2x input
bz

TR S TR (—4E617)

o S5 5 S N ek Convolution transpose multiplies by the transpose of
the same matrix:

— — — T T—)— T
Fa e X3 Tx  a=X"a
o [z 0 0 0] [ ez ]
y z 0 0f |a ay + bx
r y x 0 0 0] |a ay + bz z y x 0| |b az +by+cx
0 z y = 0 0] |b ar + by +cz 0 z y z|le| = [bztey+de
0 0z y z 0f]c br +cy +dz 0 0 2 y||d cz+dy
0 0 0 = y x| |d cr + dy 0 0 0 =z dz
0 A A

5+ 1D HIR, HEIRZR =3, HK=1, TEF=1

— -
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BIR S REEHR (—2E617)

° )I%‘%@:{gy‘j%ﬁ @%yi Convolution transpose multiplies by the transpose of the same matrix:

Zxl g=XTg

4 =XaG T ) )
o z 0 ar
0 y 0 ay
- ‘; . % & [a] az + bx
T Yy & - ay + bz =
00 ¢ 9 = 0] ¢ [bx+cy+dz] 0 y| [b by
d 0 =z bz
0 [0 0] | 0

B1F: 10 BIR, EIRIZRT =3, HK=2, FEFR-=1

BX BB £5R

BRTIR LB IMNEZRABEERE, HENBTHRATRES EXFHIRE,

T 3X#¥ Pooling, strided convolution L R#¥ Unpooling or
strided transpose convolution

Med-res: Med-res:
D, x H/4 x W/4 D, x H/4 x W/4

Low-res:
D, x H/4 x W/4

High-res: High-res:

Predictions:
3xHxW D, x H/2 x W/2 D, x H/2 x W/2 Hx W

Long, Shelhamer, and Darrell, “Fully Convolutional Networks for Semantic Segmentation”, CVPR 2015
Noh et al, “Learning Deconvolution Network for Semantic Segmentation”, ICCV 2015
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* Unet J& T FCN
(1] — Fp AR

input

g output
"“a[?‘: > *|*|*| segmentation
map

f —=}

¥
I»I»I : I*I.I =»conv 3x3, ReLU
i t

copy and crop

- - ¥ max pool 2x2
L\ L 4 up-conv 2x2
TN ==

=» conv 1x1
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1024

1024
(@) UNet (b) UNet++ (c) UNet 3+
(Plain skip connections) (Nested and dense skip connections) (Full-scale skip connections)
’ . Conventional *.._ Full-scale inter -~ Full-scale intra Sup Supervision by
Down- i s
N D # Up-sampling skip connection * skip connection skip connection | ground truth
e B B R S B o e o s ORI C VIO MIEVE KNG

6.418 X 518 & F& SegNet

o EETUR: R EOOBRECR R B LA T, BUE T B PER.

« (EFCNW 2%, G ERAR M —SepkERIERE A ARER 0 HIE, 9 THRIHRCR
M5l T2 MBkERIER: . SR, FCNMIZSAUN S ] [ gmid 28 FF1E, 1l Segnet™ 45
ST BRI E S XERENAMEN L, SegNettkFCNEE 934

Convolutional Encoder-Decoder

Pooling Indices

RGB Image I conv + Batch Normalisation + ReLU
I Fooling [ Upsampling Softmax

Input Output

Segmentation

SegNet: A Deep Convolutional Encoder-Decoder Architecture for Image Segmentation (2015/11/2)
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RefineNet

° @J/E\‘—: l Hbl—LXj“i’EjL AdaptiveConv.\ %o RefineNet
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Multi-path input

Chained Residual Pooling
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“ Chaled Residu! :
o B 1E SRR 1 AR B
o BB
« SRRBRZE TR BT
e BZME BEROHALE BT R EGTER, SRAH BN,
RefineNet: Multi-Path Refinement Networks for High-Resolution Semantic Segmentation (2016/11/20)
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DANet (Dual attention network)

° FCN Mﬂmwjﬁp%ﬂﬂ/‘] Position Attention Module
RO 8 e
Z Iz
s

1 CxHxW
o . n reshape reshape
* Position Attention & )‘ et ew

Bl 1 A 7 Y e :
. e

Lokis il

REBML h

El‘]ﬂiyﬁ o i convolution layer e = apeé '/

« Channel Attentiont& S @ CxHaw
ﬁ%l_ _J_gﬁ ﬁ%ﬁ ﬁ Spatial attention matrix _(?xHxW - ,
Hyigj‘ EP B(Jfﬁ %{E% E Channel attention matrix 7 Channel Attention I;Aodule
Jz‘ii%ﬁiﬂﬁﬁﬁ *BFMZ%

= Spatial matrix operation Channel matrix operation ) Matrix multiplication €D Element-wise Sum
W EIER

DANet: Dual Attention Network for Scene Segmentation (CVPR2019)
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* X H Encoder-DecoderZ2#4 .

* Encoder fii F 25 {2l Xception
i) 45 ¥4 VE N backbone, i

FH 250 26 AR 25 8] 4 - 5t
1, SRSEIAS [F]RBE
fEfhA

* Decoder Ff X fiff H 5 |2 2%
] concat # /E 31T =1 I 2
LR LS

ASPPEIRLURER . RARFHEEIAT
MAZZARARERER (Rate) H9=
AERED.

{ Encoder

{ Decoder

|
Low-Level ;, 4

Features l

fcon)~ »»@» e
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Prediction

https://github.com/open-mmlab/mmsegmentation/tree/master/configs/deeplabv3plus

SegFormer

FINVIDIAFIBATE2021 1R H . | Encoder ‘ Decoder I
%x %x(:l %x%x(:z :‘—sx%xcs %x%xc, %x%xt}(‘ %x%me
o)
¥TransformerZ2 ) 52 848 55& z
MLPIRIDERSE & AIGE—1ELS |55 g
%8
PR BIHT:
(1) B4+ (Hierarchical) : % > = g
RS E 1EERLIELLIES L.
(2) THALEHTB (No Positional zs 3 R
Encoding) : 3x3 FXETHELEIR = g
xN
SegFormer T T TR . BEMLMIEXDE,
a8
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Mask2Former \

s BXERAR-MEE, FA—ZSH0H
KRERY, AEE XS %ﬁﬂiﬁﬂéﬁ_izlzﬁ

NEES EIERT MR E TR EAME e — '
%"&Vf‘ E(ngeﬁiﬂ ° Decoder
FFN
| add & norm |-

1. 4$4FIE2E (Backbone + Pixel Decoder)
self-attention
V K Q

2. #¥R4LEE (Query F15AL)

add & norm

masked attention
v Q

3. Transformer fREDE8 LML (#2ily)

|mask| b EEE@
image  query
features features

4. HESEEEL

« Meta AIF£20234EH H —ANE
B 5> B FEREIE R,

« HUAL— MERE RIS,
ARG A AR (s
FE. SCFEE) ko E B AE
(EE/L:

o Mg IS N kiR o I
££SA-1B(1100 775K, 112N E1Y)

2023SAM 1: LRGN S BIB M BB RS H .
2024 SAM 2 IGRE T MEBSKEGY BRI, T “—aEF, £IHARELE".
2025 SAM 3: LB EFHEA AL, NEXEHRSROE A S HRBFE#EL
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ERRE RIAASAMRIZITIRL?

- VOC2012: 4 20 e Hr, XEHAREIEAS. PLah IR RHAR,
AJF T H AR R S ) 53 )

« MSCOCO: & HrrIEG IR DEAEGE CEdRE, £—1
IR EGIR A E]. briEEdEE. BT UH MR, 5
A AR A S B A I 7y, RO H— 3B 3 2 B Tl e o3 1 i)
1. 1Z3e TR B 5 180 MRS H

* Cityscapes : 50 M T Ik 17 37 5018 B i 4
» Stanford Background Dataset: Z/0H — MR sRKI—4 7 45
« Pascal Context: 7 400 Z 351 = N M= 575

— -
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o 10U:H T VEAN1E BBk BE AR iHE+E A5 /272 10U (Intersection Over
Union, 2 JfEL)

* mIOU:Z T AT 1S W o Uit 2 i B — R loUTH S5 2 J5 Sn,  FatAT P35,
BRI R T2 RPTEY, Bt sZ itk (mean IoU)

* pixcal-accuracy (PA, BFEMED) « B TEHRREMKEE 2N HA
FEARW R AR BRI bR, T8N ER R 2R SR R T

Ground Truth k
A mlolU = Z
i =0 Z, =07 i Z =0 i
k
Prediction P
PixAcc = 7;“0 F -
IoU = (ANB)/(AUB) DI I

* https://fzu.eduplus.net/home/index
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3 stmnse R ¥ NEIER
2023-2024% 51 2024-03-26 = 2024-06-30 et 32iFeT Fhe: BNAAEATENSASEEFR
Bl eEsEs EOAHER
B el
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SCIRETE):
B, it
$R3TER LAY
B &8
@ A i
SCRATE):
- il
B3R AYE):
© R
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