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BARNEZDAXKERERI R NN AS TSR, el ZRIv2Av3hRrI%ES
, CREEARSHER CROICERERAEAFER L TXER. M EXKE H EFCNEEZT RN
51, BAIMRGmDEs- BRSNS, TEX MEMTRIDE— IR EIGR D RT0)I452IRIMES, X

RGBS SER (strided convolution) BEBSRIGISEERNEIRES, NMERIEFDRE
. PATHELLII IR PED WA AR, ESRATIERER, XOTHEMISMSHINRA. BT

SRS IR E T E RIS ERRE . MALIXIEE], FERAYmiZEdeeplab v3+
FTHERRETRIEN, CESAIEMEESIEER, EEIRIER EER T RISSTIAEDERRE, M
BETE R RAYREIRY 3P _ERNEE KRR ERHEER SR TSR E KA.

Prediction

A TiX M deeplab v3+IZHAVHE. BEANWESRIRSNIZMAREH T, HLHEMde
plab v3—#£R9, AR TASPPRUIRITIEE, EIHKIIEEET, FEFHoHNRNE, XEfDeep
3+RARIARIREZRV3 +RAIRREEDRE, AE—FEA. Mv3RRENRENLIHHELZR
RERERFERHT ERFE—LEHTER. BBl B ol, XEXRAINEREEER
T XwRBI AR E low-level (RER) AWFLERIATESS (—REHRT48) . XEEEHAIZE
ABB? 1E3RABIR, BRAZEN TREBLRERRIMHEE S T2 Rt H A EE 413 _ERF
=R ERFET—E, XEFREHTRME, ARBERMERNEREE— 1 330ETFRAIEHLE,
ERT— S LR ERHRE SR,

BRI T T3 + TR —IS[REAIResNet 10125} T Xception, fEIET ixception
BZRIEAGH NAREA D BEER.
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(a) Depthwise conv. (b) Pointwise conv. (c) Atrous depthwise conv.

REA D BESRESRNFIERNS— NBED B RIRIETRERE, AEEARER (1X151R)
FrEERESEE MY, XA EESHRAILXERDFENTEE, &5 BRTEERN
M- MEEMRVETRIRE, BNEIERIIRARETDBER.
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Figure 3. The Xeey p o »:k'l l-l'ﬂ-'!llllfﬂ a0 follows: (1) mane I'-\'ersmrnu \I‘rRA madifcation e 5\. the ¢ h gf n Eniry flow), (21
.|]IIJ he i poaling operations ane vobutbons with striding. amd (3) extra batch normalization and Rel.U
are added after ]|I. mp-h =

?%‘Fﬂ%?kﬂ]E‘Fiﬂxceptlonﬁ’*”E’Jﬂ“Eﬁz RMEEARREVI+ LEIEHMEAXceptionMLE, MEER
Axceptionf4E L TIE, MEXAIEEEEF=1"1H, B/EEER T ERAIxceptionf4g,

FIRMENAERET, EMERAN ORI $’J}Aﬁﬁ*iju1+,%;x&'fﬂlliﬂ‘ ERSCRAREH. TN
FrERAXEEIR AR D BEERER, XER(IBEBNAREN D BESRI IR D HERIZEL

F—REESN 33 RESIHEIEIIBNEReLU,

LIS

Channels 8 16 32 48 64

{E& 9T Jikdeeplab v3+AARHEZEHFRI= N KRER, ”IHT —FRFIRYSLIeiTIoIE, &
XSKEIRAEBIE FRIMIOUE], BfiIALAIBRISEERZE48HINHE, FERERTAY. N TIKEEL
33BHR, {FEIRITT MORIERE, FUINERERFTALIERSERM 335 THEX, FiEkco
FFHERAIRSIR, REIRET.

Features 3 x 3 Conv
Conv2 Conv3 Structure

3 x 3,256] |78.21%

[3 x 3,256] x 2|78.85%

[3 x 3,256] x 3| 78.02%

3 x 3,128] | 77.25%

(1 x 1,256] |78.07%

v  [3x3,256] |78.61%
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o MFH T ffEFoutput_stride=32 , XHITEIREER. BEHEXIFoutput_stride=16 ERZERTET1

2% KA.

o |
Encoder 1y coder MS Flip SC COCO JFT| mIOU Multiply-Adds

train OF eval 05 |
- 16 16 THATH  GR.00B
16 16 i S0.57%  G01.T4B
.l 16 P EDLTO%  1203.MB
baseli - 8 TO6%  240.85B
16 E ) R115%  214901B
ne L6 8 P 81.34% 4209688
16 16 i To.03%_ s0i6k |
N 16 16 i [81.38%  790.128
}ﬁj]l] _H; L3 7 i 0 A

5 i Fi EIRRS

decod 16 5 F [8160% 2338158
er _lu N o o [ e -:rm..:f.g
~16 16 v v mo.7e% | 5407R
Eﬁa 16 16 £ A 81.21% | 928318
716 ] v v sn02% | 177.108
ﬁﬁ L16 8 ‘£ A |81.30% [ 3055350
ﬁ% 16 16 ; oof [s220%  54.17B
16 16 A S A £1.34%  W88IB
#ﬁ 16 E s v #245%  177.10B
16 8 P S R S3.58% 3055358
16 16 v J ¥ |B0E% B4R
16 16 ¢ W B2 98EIB
16 & 'y Y4 |B3m% 17T.10B
16 5 < [ SR v O[8LEETE  3055.35B

Table 5. Inference strategy on the PASCAL VOO 2012 vel set when using mod-
ified XNeeption, train O8: The ouiput stride used during training. eval 08: The
cudpiet siride used during evaluation. Decoder: Emploving the proposed decoder struc-
ture. MS: Multi-scale inputs during evaluation. Flip: Adding left-right flipped inputs.
SC: Adopting depthwise separable convolution for both ASPP and decoder modules,
COCO: Models pretrained on MS-COCO. JFT: Models preteained on JFT.

FiniXaKE R LAxception I ET-MLRFRISLINERE], FTEEBLLENNE, BiiIAEAResNet101
FFMERIERERTIILE, BAIRIMERxceptionZ[FIzHEREE/)\, ERBEINER.

Method

| mIOU

Deep Layer Cascade (LC) [%2]
TuSimple [77]

Large_Kernel Matters [(i()]
Multipath-RefineNet [55]
ResNet-38_ MS_COCO [#3]
PSPNet [21]

IDW-CNN [%1]
CASIA TVA SDN (6i3]

DIS [85]

82.7
83.1
83.6
84.2
84.9
85.4
86.3
86.6
86.8

DeepLabv3 [27]
DeepLabv3-JFT [23]

85.7
86.9

DeepLabv3+ (Xception)
DeepLabv3+ (Xception-JFT)

87.8
89.0
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Method

Coarse | mlIOU

ResNet-38 [%3] v 80.6
PSPNet [24] v 81.2
Mapillary [=0] v 82.0
DeepLabv3 v | 818
DeepLabv3+ v | 82.1
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