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AT ASF B 2E AL 6 B AR B Ak, A Tt TaX sk K R R R 69 £ AR AR BAR AT SIS - F .
[79] F @A —ABAkag4F, s 38 S330 #tATst—HHie., B 7 i, Ed 5
#9 T2 F 5 69 Mask R-CNN M B, ¥, BEF—EANTEHES A, F X5
TEAES B, AUBATESARES BHTE, ARG ERNES.

[80]11. *F TH#ANLAEREF 9MEZ—KE K (image) » BHL, RAXFHERE
(ConvNet) 2B #HATAFIERIC, RS 369454 B (feature maps ) EN KA R
W % (region proposal network, 4R RPN) , vAZ mAFAm Xk, @it ROI Align M
HEAE A b RIRF T A R 3% P 4 R 3RAFAE.

[81] 5 B 5 55 o 5| At 5L ) B 158 -

[82]1) BT AE k3¢ (box head ) ARG K IRAFAE P IRIAAEHAE (box features) ,
H T DA AEF2 B AR AL (box weights ) » TTEART A Waer 052 TR 25 R
( box predictions ) , 2k T FRM A 48 R Fo by 3l B AR 5L 69477240 M 45 R (box lables in
AUB) , it E 5w sk Zab e Bk B3 (box loss) , VARG s A Pt 5L 6
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Wets
[83]2) #Hm A T E LA KA (weight transfer function ) % 5% £ A%t AL 65 B AR5
A4 (mask weights) , TARTH W o PRELH DY T AT B AR A A
B AR B A2 M it X A .

(8413 ) i it 5 %) 3k #F ( mask head ) A IE 4 84 X 38 4F 4E F SLIR ) 4F 4E ( mask features ) ,
KT BT Wy, HATTM RN R, FR TN GF) 2 Rl b B R 5 69472
SEER, SRR E K B (mask loss) , HERPERE LS B, &
AR E T BT 0% ) S

[851d1.E, RTFEZA0EBLA, TAMET ERELH B,

(86] % —7r &, LA HARIAE A L ag B ARES, A SATaE S Bk 1) ¥4
AR, dEd T AT G B R 64 KR AL 69 B AR A,

(8714 F A B2, TR FEHERNES A AT S ANASEER, HERETHLIHK,
Blaf, ATEANES A G ZANASEHFAFELRNEE B 3 Z A FHERFER,
#EEH AUB P& KRB &Y B AR A2

[88]2. #5 AUB P &N K AT 69 B AR N A MM A E E 45 B 20F, 2 EANEA
xR B AR BRI A ARG B, R T At S AUB e 45 £ A% 6 £
ARG B AR VAT ARG 451

(891 4% L¥T4n, KA AV B EABIREGH THRGE 7%, TUKRTEH X7
T3 AR B ARIER B ARG R R A B AT RS RGSEMER, UBAEF AR T4
st GG ARIEA B AR N 4 RALAATIE B AR B & R BHAANBER, b F—X7F
E Al Z KR F EMRA LR AT EA KA 6 B AR S M A B AR B A%, A
w0 A E A - FIARAL, R Tt F AR5 B AT R A 4 F .

[9014RA% 5 — 77 1 64 L Ae ), TRBE—FF R T2 F 45045 BR AT 526 7 %, B
8 T thARIE — /> ) 69 A T AT ARG B BTG 26 R AR, PR ke
PATERT AN BRI 09E G BHSBRE FARF R E. B 8T+, Eh ik
AAROQIEA T I FH S810, RIRF M I7EA B AEn 4 Rf= 8 fxy 24 R 5 A
SRV, Xk B ACP &t B ARt RARE G 2 AN KA ARE Z KA T & R S820,
KIAFER B AN 25 RADAAFIE B AR B 45 09 2 A AR, B4 A A P
* B AR RATEG S ARAMRE D EAN TR, AFOEATEFLHERETH =LA
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T &G EA; FIS830, M 2 AFIH A S AN NAEA, D hRFFRE,
GALA P L5 T AR M B AR AT £ B ARA I A S A ) T AR BT SR T 20 AR ed B AR
SRR

[91] & %, £ 3K S810, HKIXF 0T #4712 A B Antb 4t XA B Ar -2l 4 R o9 % MBI A,
X EFE AP 2B AR RATEG ZAERNMRE Z KT £,

(921 —AN 4B, Z A FIFA T T vh @45 5 340 B A0St AR ARG - B0 K,
Yo % AP AR 49 et 5 EI AR

(9342 B —/NF46) ¥, % A2 AR T .45 B Arxt 24 Skt 209 % A5 2R K.

[94] % ZVLRA 4952, B & 4R SRR At R % RIRE 49 % A3k o BURE R PT 3 L 64 £ 71,

B RAF AT G —E 0, BT, TieE AT Rt X A6 1/3 X 1/4.
Xt T A K R 6 AR, B R AR AR AR B RIR, mARIEA o B4R
OB ARBAERI, odoil, T THEEMFME, EEMmEUY, LR AEBG T
AetEg, Bbh A X EMBGE AR AR, b, Rizizaf2ReRAiig, B
BT X JFRAF 0 5B 4 RUAT A TARE 89 7T 484V, b d ME AR IR S 300 69 o3 4
A

[95]8k4h, & 23069 2, 2T BR S810-4 5k S830 #94bik, F 7T A R ILAT AT F B S310-
F IR S330 694G iR, b RS,

[96] 4% LT 42, KA ARBLY B ZG R A TR0 5%, TUARTEH =Z£5)
FEAT AR B ATIER B AN R B AR B4 R G 2ER, UASFWERTE
st GG ARIEA B AR 4 RALAATIE B AR 31 4 Rag 3R, b F—X7F
E Al Z KR F EMMRA LR AT EAK A6 B AR S B A B ARSI AS, A
w0 A ST AR BIARAL, R Tt F 4 AR5 B AT IR 4 E

[OTARAE B — 7 @ 89 5L 36 4], TRAA—FFA TR FKE. B 9 7 dARE —A 558
e A T2t a0 B R EAT R - F R B ME, Wl 9 AT, ZRE e

[98] % —HKIRET 910, BeF A KIRE W ARER B Ariem st Rie B ARaB & R0 5 A
B, PR B AN 4 R 045 B Arat 269 K A Fa A, PTiR B 4R34 R 045 B Arxt
RWE AR, PR S A EIRE R AT B AR ZATIEN ZAKRANMRE — AT 4

[99] % —3KIE T 920, BeE A IRIRATIER H irml gt RIe k472 B AR B & R 2 A
FAGAEMAEAR; Pk % ARG MAR AR P 2 B ARAE 247209 2 AN RAMRE L5 T 4,
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Friksh — KR FEPOIERETE—ENFEHER;
[100] D2 930, BeE A FH Tk % A BV R Fa ik % AR A MAE AR, DI 4:430
BV AR, iR A o B AR 6,35 ) T A M AR5 2T 264 B AR ) R 3 e ) T 44 Pk
Fih st %4656y B AFaBI A%k, P AT 4T 930 B4R 6035

[101] % —HF ALk 931, Be B AT ATiR % A2l KT oy B Artbml 4 fa % AN H545
AW G B AN LR, BT RS KRN T ERE LN TFEMRGENES
&K R 69 B ARSI A

[102] % —# & A3k 032, e B 4 2 T ATik 2 Ao B K 64 B A7t 45 R e B 4745
R, HEME TSR, A E T REE T D AR AP B AR At agek
5t

[103]  #r A3k 933, Bt B A A5 ATk &AL R B &Y B ARAR ) RS AT iR AR F 3245 5%
b, 1FREAERT G EARSBI RS, @A IR B AR, AT E R
15 BTG -5,

[104] ARIB—AFE6), PTRE KA FEFQIEH KA, PTRSE 5T 3k 932
HARELE

[105] FRIREG Pk % — £ Rt AL 64 B ARAeam] Ak

[106] 5 Prik 5 — & RISt R 64 B AR A AR T4 B50F, 3] R eY
FRM) B AR o) sk

[107] A -TFRrATN B Fo2I R4, 25 F —E R GBI AT B 6 TRN B 4755
%X,

[108] ZVETFHAMMNE AR 2 X — KRB R P ARE0 B AR BI 4 X,
A BT iR AR E A R,

[109] #H—FH, E—ABIRG TG T, FriRE R H —E R EeG B Frbn A s
8.3 B F 0 R A4k B AR AR RS, PTG AR 033 BARALE 4!

[110] 4Frik BARaR A%, A/, BARREASMM AT RGN E E8H HH T,
[111] ARBE—AFEH], EPPFERE TS RI0E T EBRAPZE ML LI,

[112] ARIB—AFAEH], TR S Ao BIFE AT @6 B ATH R4 Ib 2T 209 5 A3t
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[13] ARE— ATl FTit 3 A arSUE Ak 045 B ARaT 20 410 % 269 3 4405
MK,

[114] #—F b, E—NBERGZHRG T, LS —KIET 10 ERERE H:
[115]  MIRAG A AE F R IR TR 42 09 5 M A A

[116] A FEEHAN, RPFATREISHRGANERAITEZG ZANDEY, RIRH
SZAREHREIR, AME A RRIBEE S NRBERRIR, SHTEATRE T FIHSHET
B ARG A M AL K BEAT B 48 R e947E;

[117)  FARER 84 RO G RGAMB AR, HEA FTE S A 5 FI K,
AR, H BT AE F 34 F IS R A A AANE A PRk 2 A A A A,

[118] % EvT4m, RAARGY P EEGREGH TRGOFNGEE, TUAATEF—
KR F R B I AREA B AT LE R B AR B RO FIER, AR S F Z£57]
F XA A ARER B AR N R AARE B AR B & RGP HENER, 5% —%
AT E G LA T EMRAGEANEE P EA LA A 4G B AR R A2 A B AR5 5
B, i HEIAG o FIARAL, R T F AR ARG B R AT AR A 4 E

[119] ARABEH—T @) EE0], BRE—FATHRELFGRE. B 10 T HRB\ A
KAt 6 ) T 3T 454545 BT B R B LM E . Wl 10 FT7, R E i

[120] % —3RIET 1010, BB A KIRE NAFEZA B AN L R0 im0 4R %
AEVREAR, Prid B AN 4 R 045 B Arst 69 R 3\ A4, PTid B 4R34 R a45H
ARt R OGEE AR, PR A B AT 2T B ARKT S ARIEN S A ERNMRE Z KA T4,

[121] % —3RIHET 1020, Fe B A RKBAFIEA B AR 4 RIe k472 B A8l Red
BASAARAE A PP S ASSMAT AR P 5 B ARS FAFE ) S AR AN RS v KA
Fh, FAFWEANTEY QETETHZEMNTEHERN,

(122]  DIZF 1030, AeE A AIRPTE S A0 2 AAPTE S ASAHERAER, D%
I ERAL, TR SR QAN AR R R0 B AR SR R A
BT R4 ARG B AR Ad P TR E A 1030 AR 45

[123] 5 —#& Ak 1031, BB AHRT AL S A SRR T 69 B ARt o8 R 3 A3
AT A 40 B AR 4 R, 05 BT R % = KA1 F e e K B AR A1 &
B B KRR L AT TS
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[124] % #7243k 1032, BeE AT AR A RARF 6 B AREN 4 XA 8 7o
B R, HEBRETEHA I, PTERE TS JIETM B FFENARLE] B ARoE A s
i

[125]  #rAAE3k 1033, BB AN ATiR A KRV AF R 69 B AR A4 NPT iR A E 345
FF T, FEEA LR TG B ARSFI RS, AT EPTE RSB, BT EE
A% B AR AT A - F] .

[126] FE—AFHAG Y, PTd S Ao BIFART @5 8 AR RA I R4 2 A3tk 5
FFER,

[127] % ET4e, RAALA B EAGRKGA FTHHLAGEE, TOARTEF =
E AN F R AL F M ATIEA B AR R4 R A B AR FI 4 RSB RR, AL F kA
FEXT G AFER B AR 4 RABAATIE B AR F1 4 RO MAE R, SR 55— %
AT A KA T S MR KR FE ¥ A KR 69 B 474 R S5 A B 47 4E S
B, A RIARAL, R T F AR ARG B AT IR E

[128] ok, ARIBEX—7 @ag b, ERBE—H T FITRAHAR, L EAHA
RS, BPTE AR F T B TR, AT ABATE SR 3. B4 B6
AW 8 FrAhik by ik,

[129] ARIEX —F @8y Fabt, ERE—FT XL, QIEGMBERLEE, RS
ik B P AR ST HATARAG, P ik 4k 28 S PATATR T PATRAG R, FHILEAE 3. B 4.
B 6 XK 8 Franid by ik,

[130] AABIEAAR ZiZTAZTIRE], ELE-ARZANTHT, KL HHEY
AT TR IR MG RET AR AR B4R, B R EANME RS R EI. B AR
P ILET, ST AN B 2 R A A T ST AR R AR A AT AR ey —A
R F N8 ARARAGBATAEH .

[131]  wALPFikag BAR 367 X, A ARG BIE 4 2 A L4EH0 B 8. BAF Fn
HAMRBATT H— P mils, PR, vh LR APLH BAE G 2 A5
)69 BAR K375 X &, FF R T IR RHLA B E G S AN REP09IRPTLE, e
ABL BIE G A RV R R T EO A b, U EISs. FRAHR. st
%, BN OIEERBL BEEN S N EEA ORI TEEZA.
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BAIER B

1. —H A T3t 44 B RS ATIRG o Bl 6 7k, PTiR ik 6048

IR B AREA B AR M4 R A B AR R ey S A3 K, Frik BAREM 42 R
Q45 B AR 209 KA F AR, PTid B 454-B1 4 R @45 B AR R 4946 6 ATt % A4B4F
At B AR FAFIE G S A RANMRE —E AT &,

RIPATIER B AN 4 RA2KARIE B AR 2145 R0 Z ARG MAER,; Tk % A4
AR RFE AT 2 B ARxd ZAREG S A RAMRE Z KA T &, T XA TE T e
FETH—EATR6GER;

FUR BT ik B Ao BV R Fa P ik % NG MR A, D A45 B4R, Prid it o
FI A 645 A T AR R IR A F 69 B AT N RS A ) T 44 5 AT R 4% *F R A6 B ed B ARe
A4 S AT ARG o FIARA 645

KT AT % A BT 6 B AR 45 R e 2 AN BTG RAE AT 64 B AR m 22 R,
HE PR F— KA T EAE KA T EAM R KA R T EA KA A6 B AFER
AH

KT AR B A pBIAE R 60 B AR 4 R B ARy B4R, HaRELHHK, A
RA T LA HHE TN B AR AL E) B AR B RS a B AT

PP ik &S U3 AL 4G B ARAS M A SN PT iR F 2 A AP, R B KR
89 B AR B A4, Ad B PR ARG - B BLR, R T A A AR B AR AT o E.

2. RIBBAIER 1 FTideg %k, £, RE—XANTEFTOES KR, Frg
AR E T RE, s
FRI P i 5 — K R R 64 B AR A2
¥ 5 Prid 5 — KA 6 B AR M A Ak R E A R AF, 1335 69T
RS &

T PR TRR B AR E RS, FE S H —E R 6B B 6 TN B AraF 4 R
E VR THARTN B AR B R A — KA IR P AREZ B AR 24X, A
P iR AN KA E AL A

3. ARABBAIER 2 TR eF R, L, PTEEPTR S — KRR 69 B ARl 54k
845 B AR £ A A B ARHARRAL, Prd 5 Prid 5 — R A3t 5L 64 B AR A3 A
AR E TSI T, Qi

FPrid B AR R A4, A/, B ARRAE RS NPT RIS AT T4 BHOP .

4. BIBRAIER 1Tk ek, R PR REEHSHHETERIPZERL LI,
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5. ARBAFIZR 1 ke, £¥, TR A58 RY @4F B AR £oh 304
A R4 B A FIRR.

6. WRBERAERK 1 Frikedn ik, ¥, PR S o0 KT 015 B 4-xt 4 Hith
xt %4 % A% - FIFE K,

7. ARIBEARAIEZR 6 Frifey ik, ¥, PTERIRE M ARER B AN 4 R A= B AR
SEERG ZA0RHA, s

AT HE A T R IRTR E S F 6 ARG A MAE A

EFRE AN, PR TR K E RGN A ATIES S ARAEF, RIGE A
REHEMRIR, METEARARIETE S AN R EER IR, AR TRERE T AR HZOHR
A MAE R AT 5 45 R 69 A7

K AriE Al Bl 4 R ST ARG MR, BT A PTE S A B G rFIER; A
B, PR TR B E F - AN G B A AR ARAE A Pk % AN BTG A A AR,

8. —HF A T F AR5 B AREAT IR B 097 ik, PP ik @4

RICF B ARIEA B AT 4 R A B AR 24 R a9 A5 K, Prid B A4 R
.45 B AR R0y KR A AR, PTiL B ARorB 45 R €45 B ARst 24950 5%, Tk % Ao 404
A2t B AR ZATES ZAEAMRE Z KA T E

FRIATIEA B AN 4 RA2KAFIE B A7 F1 4 X%%&%ﬁﬁ%ﬁ$—ﬁk§4%
HAS AR Y 2 B AT RATZ G S A EAMRF LN T &, FFEFwWERNTEF 45
TETH ZERFEGER;

FUR B iR % Ao BV AR AT iR G AR MIAE A, D302 A, PRk it o
BUAEAL 6,35 ) TA M SR F69 B ARAS M AR A= ) T34 PT i SRR At R 40 AR 44 B AR
BA P AT S - EI A a5

KT AR S AR AT 69 B AR 48 R S AR MAE AR 69 B AR ml 4 R,
eGP F Z KA T A v KA T EAM R E A G A F BA KR 4G B AR

Wy

}&;t_

KT AE S A B AR Y 69 B AR R A B AR B R, #amELH R, AT
RAE A B SR T E AR A SE] B AR B A ARG A
o PR BAS K BT B 64 B ARAE I RS NPT IR A E A4S RS, 158 SRR
8 B AR EI RS, B T AT SR B RAL, R T A AR AR B R AT IR
9. RIBBAIZR 8 ATiEMG T E, Kb, PTE AR AT @4 8 ird 2o &
*F R4 % At B,
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10, —#F B T2 4845 BT RG22 0K E, AR E a4

F— R, BB A RIRE B ARER B AN 4 R A= B AR 4 R 60 2 AN FIAF
A, Bk B AR M 4 R €45 B AR R0 K A Fa AR, PTiE B 474304 R 035 B 478 269
ol PP % A BIAEAR Y 3 B AR ATES S AN EAMRE — KA T E

b RIS, Be B A RIFATIEA B AN 4 R AARE B AR Bl 4 R eg 2 A
AMAEARS Pk B AN RGASMAE AP 2 B ARsd FAFEG ZAEAMRE Z KT &, AT
B ZERNTFETOHETETE LA TR0 K5,

WNAET, BeE AR PTE L AR AFPTE S ANBAGRRFER, D HIRG5E)
AR, PTG - FIARA G35 A T A MBS 3t 69 B AR A g R T 44 7P R AR 4% x
RAL B0 B AR BI A8, AP Pl 4hE LBk 645

F—mh AR, BB AT ATE S B AR T 6 B AR 4 R Fe B ARG A A
AF oy ARG R, HE LS —ERANTEFF LT EMREENEEFEAN
K R 2t BL G B ATRAR I AH

B RAEY, BRE AKX TR ZAEERAT A N4 Rf B irndl 4R,
FRAE T B, PR E A B SR TN B AR RSB B ARs ] AR A e

AL, B E A F TR BANE R LAY B AR A S AP R R E A S AF
B\ EAE AT LG B AR B AR, A PTG o BIARAL, BT £ 44545 B 1%
BATARAG 55

11, ARBRAER 10 FrdegRE, £, FEF—KATEF@EFH LA, 7
R A AR AR E

FRIR G P i 5 — & R xR 69 B AR S

¥ 5 Pk 5§ — K R 5F L 64 B ATAR M B ANATHEALE AL B AP, R B3 AL 69 TR

KT ATETR B 4702548, #E5 F — KR 69 9B A AR B 69 TR B 4R34 R

E YR TFAETAN B ARpE 4 R — R A AT IREZN B ARadl R, A
BEFT iR IS AR E TS B

12, ARAEARIZR 11 PR &, b, PR HATiR g — KRt 6) B ARdem &
635 B A £ A S B RRAERS, PR ik KB E 4

F Pk B AR R A, Fo/R, BAFAAERSIMAPIT RIS E LA BHOP

13, ARBAAIZ R 10 TiE6G R E, L P Ard R ELH ZHE LT EBPPE ML LI,

14, ARF/EAIZR 10 FrEeRE, LF, Pk AoRIH AT @48 8 4Rzt 24 4
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Pat Rt S AR IR A

15, RIFRAIZK 10 AR E, ¥, FrEZ A8 KT @458 473 243
3t %64 % AN 2 FIF K.

16, ARABRAIZR 15 riReg R E, HF, FridH —RETEIRALE H:

AT A HE A SR IR T AT 6 ARG A MAE AR

KT REHFHAAN, KR TERKZ OGN ARIFEZG S ANAAEF, RICGE S A
BEMRIER, MEIEARRBATE S AN BEHRIR, SPTEHERE 08T M
A KM AE R AT 4B 48 R ARIE;

FATIER B 4 R3O MGARNAEAR, 52 4 Tk % N300 5 AE R
B, NP TR S0F S0 3F vA SN GRS AR MAE ARAE A BT iE B ARG A AR AR,

17, —#F R T4 484045 BARAT I 20K E, AR E a4

F— RIS, BB A RIRE B ARER B AN 4 R A= B AR 4 R 60 2 AN FIAF
A, BTk B AN 4 R .45 B ARst R 69 KA Fa AR, PTiE B 47405145 R 645 B AT %09
AR PriE S A B HARY A B AR RATZE S A EAMRE Z LA T4
TR, BB A RBATER B AN 4 R KATIE B AR B 45 R B SRt
KoM BTiE S ASB A AR A 3F B AR RAT R 09 Z A KRR F @ KA T &, AT
RFEWERNTEY QHERETHZELANT LR,

WL, BB A AR PTE S AR KAk Z A A AR, D 430 5]
AR, PRS- B AREAL €45 ) T A Mt R4d B ARSI R4 A R T PR S0 5
R e B AR BI A4 P TR D %R AR B35

F— AR, BB AT PR % AN BIAR AR T 69 B AR 4 R 2 AN S AR
Ad g BAFEMLE R, AL PEF Z LA T EAF w0 LR T EMRGENEEF &N
K R 2t RL G B ATRAR I A

F AR, BeE AR THE S A5 AP o) B AN 4 R A Bl 4 R,

R AR E T B, PR E T R HE TN E AR AR B AR B AR e

BN, BB AP R BN K AT R 6 B ARSI AR AP R A E M B P,
R EA LR AR B AT RIS, i s PT R SR o BUAEAY, R Tt £ 4m a5 B 1R
BAT A5 F).

18, ARI\RAIZR 17 FrAGEE, £, Pk o8I R T €45 B 4z &4 4
Pat Rt B AR IR A

19, —Apit AT AR, L LA T VAR S, SPrda AEEA AT 5
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AP PATE, AT FMPATRAIZR 1-9 FAE—T G AT iR 8G9 77 ik,
20 —APit ARG, QaEG R R R, LA T, PTG SR AR T
AT, PRk b 38 BPAT TR T HATRAG T, FIAA|ZR 1-9 FAE—TAT LG T ik,

21



