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Abstract: Due to the decision-making provision for vehicle environment perception and path planning, street scenes
video instance segmentation as one of the key issues in research of self-driving technology has aroused wide concern. How-
ever, current researches focus on insufficient edge feature extraction, which is caused by utilization of single receptive field
sampling for multi-aspect ratio anchor frames and deficiencies of spatial detailed position information in the high-level fea-
ture pyramid architecture. To alleviate these problems, we propose a network anchor frame calibration and spatial posi-
tion information compensation for video instance segmentation (AS-VIS). Firstly, we conduct the anchor frame calibra-
tion module as additional branch in parallel with three prediction branches to align multi-type receptive field sampling
with different aspect ratio of anchor frame. Secondly, a multi-receptive field subsampling module is designed to fuse the
features of various receptive fields achieving less information missing compared with traditional down-sampling. Finally,
for spatial location information compensation and detail location information dispersion in the higher-level feature space,
we design multi-receptive field subsampling module embedded in higher level to map active feature of target region in
lower level of the feature pyramid. The street scene video dataset is extracted from Youtube-VIS benchmark, including

329 videos in training set and 53 videos in validation set. Quantitative comparison of experimental results with Yolact-
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Edge show that the average accuracy of anchor frame calibration is improved by 8.63% and 5.09%, spatial position infor-

mation compensation feature pyramid network is improved by 7.76% and 4.75%, and the overall average accuracy of AS-

VIS is improved by 9.26% and 6.46%. The proposed network AS-VIS realizes detection, tracking, and segmentation syn-

chronously on instance-level street scene video sequences, and provides an effective theoretical basis for environment per-

ception of self-driving vehicles.
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AP, F 5 ¥ T A A A AP SR BCFE 28 . COCO PEA 1
o X ST 6 45 R 18 U At M SR R T — B PE AN 4
b, B REAAR AL 0 EL S M, mAP TR AN (14) P

1 1 TP(¢

mAP = class zthresholds 2 TP(?) +( IzP(t)

Hirr class MG EEL; ¢ 24 HTZE0 5 thresholds A [ {E
B YT . 78 COCO BITEH 18 kR b, AP, AP FlI
AP75 ﬁ‘ ju]u[J ,fJE %:z m API«)U:OAS:O.OS:O,‘)S ,m APIOUZOAS ;Fn m APIOU:OJS , ZIK
SO FHIX 3 AR BRI A RS i
3.2 XWHER
3.2.1 $HIERE

T DO 24 T R R AE P A R AR R A B A
B AR A AR HE | SR 2R — A 3x3 1946 B A SE s
fIE . AN ) RS b ) Bl A feff ) PR — 2 B R BRURRAE L 33
R AIE AR BRUAS 7243 52 M 0 265 A6 00 R0 3 0 1k R . 38 e 107
22 R RV LU 1) 2 B 4 BRURE 107 A LU 8 AE Y RRAIE
AT I 22 2 UGN LA ATE DY RRAIE BE A5 78 70 S U 55
G RS B 143 BORS BE . S SCAE Bbox 43 3¢ b S M
4a Class 73 2 %t — E§] H00 ¢ #0 Mask 43 52 % i1
FAE IS 22250 m ) SR AR HE A AR

1E Bbox, Class Fll Mask 3% 3 />3 37 | B a5 W £
B IR IINESHEAS HERLER | LA KA 3443 32 1 [R) i I e
MEHERLH R AT X HE S . 3 2 (LB o et 4521
Fal PAE H, 24 7F Bbox, Class £l Mask - &R 7% 0 45 HE ¢
TREAST LT IO 265 F8 A I A0 53 31 A4S B B 153, Bbox Al Mask
{9 AP A EL 3 A 43 51 32 T 8.63% F15.09% , 18 AP, B 1]
53 B TE 7.14% T 3.33%, 10 7E AP, U 43 B 42 T
14.24% F17%. 3 443 2 P 7E Class 43 3 1B A HE A%
THE AL R T ARG 00 R 43 RS B 1) 52 0 $52 K . X AE Bbox I
Mask 43 1) 5, & 5] Bt il 1715 Class 43 32 A 88 068 HE 4 o
R G 0 43 B AR AIR T Class 43 32 TP as IR AE
MEUERLHL . AT, 7 Bhox 43 32 1 WS T AEE A 7 55 B et
A 00 R0 A B 0 52 e UK TS INAE Class 4332 1, i
HE A A5 B A AETE T Bbox 43 32 i HR R AU AE T
Mask 43 352 4 53 0 5050 50 T - . A ol R A v A A 78 23 80
G B0 F R B R B 20% 42 47, e Bbox Al
Class 43 32 1S T AEE A o A58 e i A5 A8 43 B0 3 3 1 B¢
25 12% , 1M} Mask 43 2 7% T8 A ¢ v B B o B U] 1 e

(14)
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F2 HIERAEHEREIE
Ny I AE Bbox Mask P——
Bbox Mask Class AP/% AP, /% AP, /% AP/% AP, /% AP, /%
x x x 29.47 57.20 27.51 30.57 54.48 30.99 4243
N x x 33.44 60.23 33.18 33.37 54.98 34.94 37~39
x N x 34.04 57.95 37.77 31.82 54.24 31.25 35~37
x x N 3531 62.01 35.67 3427 58.50 3451 37~39
N N x 29.66 57.63 27.03 2871 50.17 27.64 35~36
N x N 36.01 62.15 36.99 34.90 58.68 36.04 36~37
x N N 35.22 61.89 35.28 34.29 57.07 36.03 33~35
N N N 38.10 64.34 41.75 35.66 57.81 37.99 33~35

25 17%. [H & Mask 43 32 by 4 ¢ AF 1] 9 8 18 202
m, 15 W 2% oom BUME 32, FF DL Mask 23 32 09 S 508
Lt Bbox Al Class 4332 2 , IR b Mask 43 57 b s il 4 HE £
PR X R ) 5 e K
3.2.2 ZRTEHTREED

TR 25 0 2% v B B Ak 3R B T B A X
T, X TR P R e B4 48 B /NG RO T R . —
JH AR B A R RAE DT AR SCIR T MRFS A5
He [V FH £ Pl s sz B X RRAE B A T R SR BEERAE SR RS
AR AZ BE R RS B A FRAE AT A B A —

b . A MRFS A5 H 2 70 25 (8]0 B A7 B AN RRAIE 4235
(SL-FPN) W, PRIHCAS TR AE SL-FPN H A I SRR
HR I MRES B FUT SRAEEFI AL T R 3y =02 e
ASCETTI MRES IR . o Conv Fn BRI R 3x3
KR 2 B FHRAE , MaxPool 278 i AL 454 .
SRR EE AN T 3 PN, IR ECE s i LA R . 2
FEAH R Z5 AT 1 A8 BUR it A BV E X R AR B AT R 2R
FEERAE R 73 5DKS BE AP 43 5 R 35.43% F133.79%, Jii
MRFS #E47 T KA 5 HINE E AP 4 37.03%. 7] WL MRFS
T ARFAIE T SR 205 SR 2 L oy FH A R e 3 it A 5 SR

R3 TREFRIR

Bbox Mask
Jrik Sy EI R JEIFPS
AP/% AP, /% AP /% AP/% AP, /% AP /%
Baseline+AFC+MRFS 38.73 68.05 39.19 37.03 61.56 39.18 25~26
Baseline+AFC+Conv 38.95 64.69 39.12 35.43 57.17 37.63 30~31
Baseline+AFC+MaxPool 36.81 61.92 36.78 33.79 56.39 34.31 32~33

3.2.3 FEMIEREWMERIEESTFE

Zeid Z B FURESR UG 15 2] & 2 RR0E , & E
F & BB RIE  HZS RO EAR BB . IR, A ScHE
25 (A7 B A B AMERRIE 4 73 (SL-FPN) , i 2 J8% 3z 1F
TR B RO B IR B AR DSBS R
TR B 52 S I Zs (7 BT BAME , iU m 2 REIE S

[ 24045 (o7 B BB = A ). SEEG 2 SRR 4 R, IR
il SL-FPN EHG RS FE AP, AP, 1 AP, /3 54 T} 7.76%,
5.27% M1 12.5%, 57 FIKG BE AP, AP, Fl AP, 53 51| £2 7t
4.75%, 3.82% 1 6.86%. S 45 KW, 25 [ 47 & 15 B
FMERFAE 4 738 04 T I 265 43 HIRS B3 A BH B I RUR
RSB (1 B N AT ASE TR 53 S 3 T % 289% 264

x4 ZEMERFESIME

. Bbox Mask
ik S3HE EE/FPS
AP/% AP, /% AP /% AP/% AP, /% AP /%
Baseline 29.47 57.20 27.51 30.57 54.48 30.99 42~43
Baseline+SL-FPN 37.23 62.47 40.01 35.32 58.30 37.85 30~31

3.2.4 AS-VISHEhsRIe

30 3 T S 6 0 A B A 1 (ACTF) 55 25 [l v B A
SAMEZERAE 42 71 (SL-FPN ) Bl FH LA e 3 25 45 st
XoF D) 24 A 0 R - RS JEE R s . S 25 Rk 5 TR
B AN SL-FPN GRS B2 AP, AP, AP, 73 2 T
7.76%,5.27% M1 12.5% , 5y HI K BE AP, AP, Fl AP, 433l
T+ 4.75%,3.82% F16.86%. [RIf}, 73 Al SL-FPN Fl AFC

B AH LG AR SL-FPN B 73 #0822 AP, AP FIl AP, 53331
T 1.71%,3.26% F11.33% B i TS5 £ iR
Oy EEEE TR NI S5 R F 4 h T LLE H, SL-FPN
XoF 2 7R X 45K A AR 1Y, {H SL-FPN il AFC — 2
et I XoF O 285 08 R ) i T I e 8 B i A Ak SR . X
5 e RS 0 R 3 ) S L 1) A [ A7 A T A R (HLR
SL-FPN 1 AFC 435l B 1550 9 e A7 e oy LIRS G R
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K5 AS-VISHBRSLIY

Bbox
Jrik

Mask

AP/% | AP /%

AP /%

AP/%

AP /%

Iy B HE/FPS
AP /%

Baseline 29.47 57.2

27.51

30.57

54.48

30.99 42~43

Baseline+SL-FPN 37.23 62.47

40.01

35.32

58.30

37.85 30~31

Baseline+AFC 38.10 64.34

41.75

35.66

57.81

37.99 33~35

Baseline+AFC+SL-FPN 38.73 68.05

39.19

37.03

61.56

39.18 25~26

SO AT 25K BE Y B2 e I AN RE R 3 B N Y
RO

H AL TR S Kl 4 45 25 43 RS B AT AT ALAR , an
&7 i . PR Fh A3 01, AS-VIS T 42 155 % 8 4T 42 25 )
ST A S0 Y 43 EDRS B . AFC 5 [R] 68 A 20 R L DT
BC 1 25 FLOR R, BB 4 = BB X T H AR i 2 A B 1
EORE R, DT A R AR T R 4% X B bR S B i 2 R R
A3 B R H L [F I, SL-FPN 5@ i B AR 2 R AE b i B
s FR) 20 B8R 3 2% 55 28 R) 4 {5 B RN 2 B 2 AR AE
HR T 386 T 2 R AE 2 (AL A 95 15 8, AR v o BORG
JE . AS-VIS XA i M K S REAZ L /NIFH K2
B R ST A B A EORE B AR O R, MR AT 4Rk
SRR 2 80 HUA 223k 38 0, BT LA R X B 3T AT
DRI 80 B 45 1 B ) 2 20 TR L, ol A5 TR L 53 B 4T 4 R
THEf .

hg YT b A3 B A AN T AS-VIS BIAE T, A 3¢
4 Baseline, Baseline+AFC Fll Baseline+AFC+SL-FPN i)l|
Yrad B2 SRR T AL, W E 8 s . MR 8 H il
LRI, 3 AR IR B A 1 B A 22 AR U B A Ak i AR
b, 100 2 (B R A R B4 2 1 T [, IR A 60 000 R % 1Y
S R A B W TR . i, Baseline 9 5 2445 26 J 0Kk
1M 47 A AFC F1 SL-FPN 14 455 A fz 2 81 2K de /s . 31X
B, A S A4 B AFC FIT SL-FPN X A5 18 1 RE AT 458K
Tt
3.2.5 AS-VIS %X XIGiF

ST AR SCBLAR T AN [R5 ds 46 2 ) B et 5
wALsE 1, M Bootstrap SRAE AT G T 2 A 5
56 36 UE AR SRS A 55 4 FI g . ESE 3.1 h
JIT ALY 3 1 A7 3 S A s AR Atk UEAT 3 U AL AR
BE 75 1 2 R AR I R PR IE DI 24 5 RAEHLR 43 He ]
SIFESCRAR B, B 2R 5 56 UE 48 Z 18] 19 LE 6
85% : 15%. T RAEIRATF IEHE 4L 3 A AR AR 23
[E) , AR 6T 7 P 50 4 | L4523 7 g 2 R 43 B i 4
HR ) SBR[, TR AR ) ARAS Y 5 A B A LR S
{5 B 43 A A&l 9 s

TE 18 9 FT R 3 i 55 Al b i FAS SC AS-VIS £
R55I6F 3 BRI G50 E , S T3 A (E 5 5
HERTRUAE AT EE , 5290 25 3 o Sl an e 6 FR 7 fis . Al
DL H, 3 20 50 E AR T ) S X5 S DR B 34 (E A 40.78 , 7

'S
S
1

Mask mAP@50:95

[S)
S
1

[ JAS-vis
[ 1Baseline

80

=N
S

Mask mAP@50
=
1

()
S
1

A R

B

)

ES)

(a) AP

KE - ERE RE

[_JAs-vis
Baseline

—

60

Mask mAP@75
—
=]

1)
S
1

A R

[y

B

(b)

£l
Bl

AP,

KRE - ERRE RE

[ JAS-vIS
[_]Baseline

A R

LiiKa

()

Eal
g

AP75

KE ERE FE

[¥]7  AS-VIS Fil Baseline 2 A1k BEXT Lt
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Baseline
45 7 Baseline+AFC
Baseline+tAFC+SL-FPN

40 4

35

304

254

TR A

20+

T T
20 000 40 000

SRS
I8 BRI KK
20 0.58, - 14 43 EDRS FE A (H K 37.67, 5 28 0.07,

TIE AR TR0 A AN (] A B R KOs 5 2R e sh /), ml LA
PRAFRRE B 73 FIROR . A LSRR A SO B 4G

T T
60 000 80 000

o

1
%2

200

Eal
IRHIES

150

100 N

=

iﬂ%mm%&%

TR A pLl
PRSI

9 58 SR RS A ST A A 15 1,
RS RS2 43 EDRS FE 43 B 8 7 11.31% M1 7.1%. 3X

TSR H AL 1l 7 TR AS-VIS A B AR
TEVES G RE .

R 6 AS-VIS % XIGiFLIE

Bbox Mask
SR YA
AP/% AP, /% AP, /% AP/% AP, /% AP, /%
1 39.87 66.42 4091 37.31 61.16 35.94
2 40.74 69.65 42.86 37.95 65.81 37.12
3 41.73 66.27 46.49 37.76 62.97 38.80
F7 HEAER 5 NI LI 4 RITLE A %
i Bhox Mask
Baseline 29.47 30.57
AS-VIS 38.73 37.03
AS-VIS(ZE X5 IF) 40.78(+0.58) 37.67(+0.07)

3.2.6 AS-VIS 54Ffh5E# B VIS {REIRTLE

5 YolactEdge #H H , AS-VIS 19 [ 45 43 HKS 13 45 7
6.4% , A] UL SL-FPN F AFC X W 28 45 FH 4 B & A3 2L hY .
R I 265 43 B0 T AL SSOR an & 10 TR . 55 1A AR 3
A AR h AS-VIS 43 H A5 3 2% LY YolactEdge %
Ui, 32 i R 2 A AR S TR o 5 A HE A A L DT
1) 22 245 AUk A7 WY SR FE B bR R AE 20 2 52 U 58 43, il
AS-VIS X F B b1 2k 5 Ag0U% , DT £ =5 1 e i 1 43 )
KR . Hodr 55 3N T i AS-VIS 43 %) H b X 38 e
YolactEdge 76 %8 , 3 B R 25 (0] 4o B 15 3 #MEREAE
ST IENAR)Z B AR IO R AR B R A B & R
SEPR S A E AT B AN S R S R E R .
2 AT, AS-VIS B R A A K L YolactEdge 1%,

SR Ry s (R A S AMERRAE 4 IR B Ar s (6]
0515 8, AT A AS-VIS 1546 F e 46 1 FHME R P AIK
BARSEE , AS-VIS b YolactEdge e % T 4 i R H bR
Ay ENH R IF H AR TR A H B A HE R A K A SO
5 4 et 1 B R A S 0] 43 ) R 4 115180224 g
AT HCAE, Ry T8 B B T DO X 2 R T 24 K5 5 19 52 ], AS-
VIS 5 %F Lt /9 2 4 1] ResNet50 7 B 1 R 4%, 52
SER AN 8 PR, KL EHE R Fe 45 R . 7E A E
J& I, AS-VIS Lk 4 Ffi 41 3 (8 B0 i 400450 S 491 4 3510 1) 286 3%
RAF Bl FSHEN 2, R H Bk
25 FPS, K T Hofth 4 b o B 900 451 52 5] 43 E A7 . R BE
SEIR ST A3 E) B2 AN e DR AR A Y
ST, 06 AT 30 22 2 AR LS R Y
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YolactEdge

YolactEdge

AS-VIS

YolactEdge b L

g

10  AS-VIS 5 YolactEdge 73 % n] #ALRT 1L

ssuemi

FR8 AS-VISTA4 7 B IR S SE 51 43 B P 48 1 BB X Eb

Bbox Mask
WiR7S 535 BE/FPS
AP/% AP, /% AP, /% AP/% AP, /% AP, /%
SipMask!"! — — — 35.6 56.6 36.4 31~33
SG-Net"™! — — — 33.2 58.9 36.1 25~26
YolactEdge™ 29.5 57.2 27.5 30.6 54.5 31.0 42~43
STMask™! — — — 34.5 56.6 36.2 29~30
AS-VIS 38.7 68.1 39.2 37.0 61.6 39.2 25-26
4 ZiE wE L RGBS R A B AR B IRZ R E &

AR SCAR H B AE A R 2 )57 L A5 A AR A S 151
3, SO HEE 5 ) FAR S AT A I A 3 )
BRI G 7 B i R A 2 ) 7 A B B = 7
FRTR) R, B SL-FPN S 30 o J2 A P 45 18] o A

AT RAE ORGS0 2R AE B A T Rl G, 0 J2 AR 5]
25 [ B AR B HE T AMES . BT R AE A MR B , R 55
HEZNAE H DT HC 1) JR% A2 B SR A SE L HERCHERCR . 55
YolactEdge JEAH /25 A1 Eb , AS-VIS 4% i K6 I0RS B2 143
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HRG B H AT B R B $E T, S XA IR BE RN )
FIHE 24> SR TF 9.26% 1 6.46%. SR FAE A% i A1 SL-
FPN BB 5 A7 25048 T 5 1 3 1A 43 BUORS 1 (B R i 1
0 BBORE TR 2 B 1 2o (A5 AR SO TR e Lo AR
K TAE R R E R AR T . 5ok g s
FAEAE I SO G FY P AR A5 ) 8t 2 T SR Y A3 )
KRR IR A . Rk TAE e R o et ic 12 2 /i
TRATAE T A A A [ R
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