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REAN:
o KRMNESNAEREHER
Faster R-CNNiRfE £

* Sublinear memory
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KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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+Aa=Pism ?

PRBRESRIRXNERE, MAENNRSFRZMEERE
TN o XRR IR ERRHTER, RNXHESMZIER?

KILEM : https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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| RUESNHEBAEEHS

relevant elements

false negatives true negatives

FNEZARHER : precision 1 recall

P — TP / (TP + FP), E%P{Ei;ﬁFP true positives false positives

R=TP/ (TP + FN), IR SR{E&ERFN

selected elements

F1 =2PR/ (P + R) , L Fi2PFIREFMFE
SLRRF 1 X BB R EN RN X Htask P ER N LR 2

Precision =

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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TENERRAP -> mAP -> mmAP (BENAR2iaE)
AP{E : P-REVZEIRNER (P-REZLIRSD)

=

L

At
o
o
2
o

mMAP : mZEZ=mean, mMAPEAR[E

EANAPERNBE

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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mmAP : REIoUEE FHRMAPRE RNGE
Wait! loUZIE? 3FIRHK?

loU(Intersection over union)
leetcode EBXMH (#5223, Rectangle Area)
nERE: FEEZSNIfFEE~

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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RAUBIEMIETE T, BBAZEBEAFTERNSRIE?

F MRk : one-stagefltwo-stage

One-stage: EH#ETEDEER

Two-stage: BEHTIRERNSE, AEARANRIIGIEFTEDEER
¥ FBAone-stage&i%: RetinaNet, FCOS, Yolo%

% Bitwo-stage&iE: R-CNNZFH7

BE: MNERPNARFERERER, MErEMEXIINER, HE2one-stageFiENL?

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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HSEENA: VOC

The PASCAL Visual Object Classes Homepage

‘ht
’:’i‘ PASCALZ

The PASCAL VOC project:

s Provides standardised image data sets for object class recognition

» Provides a common set of tools for accessing the data sets and annotations

¢ Enables evaluation and comparison of different methods

+ Ran challenges evaluating performance on object class recognition (from 2005-2012, now finished)

Pascal VOC data sets

Data sets from the VOC challenges are available through the challenge links below, and evalution of
new methods on these data sets can be achieved through the PASCAL VOC Evaluation Server. The
evaluation server will remain active even though the challenges have now finished.

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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HEENA: COCO

COCOtRE—HE12WwEK, HESMES

What is COCO?

Object segmentation
Recognition in context
Superpixel stuff segmentation
330K images (>200K labeled)
1.5 million object instances
B0 object categories

91 stuff categories

5 captions per image

250,000 people with keypoints

v
v
v
v
v
v
v
v
v

KITEM : https://megengine.org.cn/

Collaborators

Tsung-Yi Lin Google Brain
Genevieve Pat

Matteo R. Ronchi Caltech
Yin Cui Google

Michael Maire TTI-Chicago
Serge Belongie C
Lubomir Bourdev

Ross Girshick FAIR
James Hays G

Pietro Perona Caltech
Deva Ramanan CMU
Larry Fitnick FAIR

Piotr Dollar FAIR

Sponsors

3 CVDF

B° Microsoft

Mighty Ai

GitHub: https://github.com/MegEngine
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HHBRENA : Objects365
—H3653#EME, E8363WwEBRNINE, BalHEMNT2iRENEAXNKRNEIESE

Objects365

Megyii Technology

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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HMESBRENA

CrowdHuman

KICEM . https://megengine.org.cn/

WiderFace ICDAR

MELVII

GitHub: https://github.com/MegEngine
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| Faster R-CNN;ERB %3] MEGVI| 410

P4l B Pipeline

1. F&(RIEXE, (Selective Search -> Anchor)
2. RBUREXIEEYSAE (Rol pooling -> Rol Align)
3. MHEEXFIFMEHTHE (SVM -> FC)

y aeroplane? no.

/

_ :
=& person? yes.
1

1. Input 2. Extract region 3. Compute 4. Classify

image  proposals (~2k) CNN features regions

RuUAREZR#
BE: 05

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Faster R-CNN;ERB %3] MEGVI| 410

BABKLERE

MNFCOCOHRESE, BRNFTLEIERETE, —HEWD:

(1) EA B Rresize B AEIZ800, KiBAEI1333NER
)X FHABGHTENNKERE, BEMXRN0.5

(3)&m (C, H, W) ERHEBAER

FESCRRH AR ML 2 Bl R B EH T iH— S BT TR :
(1) BEREESNEENSEpadhl32091=#

(2) normalization (i@ mean /EEREA std)
KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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FPN4&H

FPNBcode&#E:

KITEM : https://megengine.org.cn/

1x1 conv

GitHub: https://github.com/MegEngine
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| Faster R-CNN;ERB %3] MEGVI| 410

RPN (Region Proposal Network )

FPNF=4£TP2 - P6 B4FE, RPNRESHIE T E s I FPNE th FIEE M EXN MR SRE, XE

SEIREER(IFR Ianchor

cls layer ‘ ’ reg layer

AnchorfZRR: MR TFEABGRRER

' intermediate layer
Proposals = Anchor + offset

sliding window

conv feature map

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Faster R-CNN;ERB %3] MEGVI| 410

RPNFET —H#RIZEZ R, HEFMPEFRENEHTIFIERR?

RPNSERRF=4£Mproposals ({E%EXis) HEEES, |
MARSEERKESSEESN, MERESERIVSE, ”213

RRR—MERMTH (TIERFBIEEY) . ‘ l
BABARA BEASE, BHESIREREIE?

KICEM . https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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| Faster R-CNN;ERB %3]

NMSEZE#MEN T LB RENERN!

before

KICEM . https://megengine.org.cn/

after
GitHub: https://github.com/MegEngine
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| Faster R-CNN;ERB %3]

NMSEZERE

HA: box list(B1\box& & BB &irfX Riscore), EIET

it : keep list

(1)ERYEIRE L HIEA, $box listtiESANIoUX FRETHER R
(2)%GAA keep listh, EEFE (1) , EFlbox listh=

(3)iR[Elkeep list

CpulREHINMSHBE&%E

KITEM : https://megengine.org.cn/

GitHub: https://github.com/MegEngine
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| Faster R-CNN;ERB %3] MEGVI| 410

Rol Align&F
Rol: Region of Interest, 3¢5,

TIeRMBXIFHEEZ K, £iZRol AlignZ GE8%—m A
B AX/N\BS%E H R~

ATHEEE—INEWIAIR, ATLUERol AligniBf#A crop + resize NMRERNES

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Faster R-CNN;ERB %3] MEGVI| 410

HHEHBZREZIELE, MegEngineF 24T Rol AlignlIEF
MNRRENBT ffcudastil, AILASE:

FH EEIMNEP—LE4EZEroi align, MegEngine {88 T — resizet8XMbug:

XFAMTAEDMO.5 offsetliae, ZOEEENTREGENALOXTT, opencvihlresizetb (U
NBE%

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Faster R-CNN;ERB %3]

RCNNS S

MELVII

Rol AlignfF=4£ 7T K/NATXTRMFIE, FERCNNHP=EHBR Efc X LRI RIFIEH T2 XM ET

SET2BRENMMNELZE, BREANMSEZEHNAILISEIENMENEEER .

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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| Sublinear Memory MEGVII| B/

Sublinear MemoryElE? AKEEZEsublinear memory?

Sublinear2— BT HEAEEFERNEAR, BB ARXIIEARcheckpointed backpropogation.
EXNMNAREANGSERMEIIERER (MREAANREIEFEBANERMAR Orz)

SR, XPTRERENTE, REEIMUAHAMARBIGNEESRE (FIFEIRBARRET
REFNER, BREAXNFREIE)

Github_EB4UAY : gradient-checkpointing, BREALEI—T

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Sublinear Memory

JRIEREAT

RIMNMATERRAIM@ERE: fFxforward, bZ&Rbackward

AOR R input, BnEKRMiZiZEinput

MELVII

KITEM : https://megengine.org.cn/

GitHub: https://github.com/MegEngine
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| Sublinear Memory MEGVII| B/

JRIEREAT
EENIRMREEIRN TEMfR:

AILARH, MENetworkEnR, IERRHEMEEREO0(N)FHENEZE, BIEO(1)R,
FrE RN REBR BRI Zx—IR

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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JRIEREAT
EENIRMREEIRN TEMfR:

MELVII

B4

ZRMRMERTELERR, FFCREPEEREFT TR, MRVETERF, BFFHETE,

BIETTRERY R ER1D ?

KITEM : https://megengine.org.cn/

GitHub: https://github.com/MegEngine




| Sublinear Memory MEGVII| B/

—MAENTEEENBEE
REFBHARNtensor, FrEhEESRE T LB forward3B KK, ETE S )RR,
WM TEFRrD:

NF—PMEHFANNBENSE, EFSATLEIOMN), ERRETO(NM2)R, BN TRES

LTI HEO()R
KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine




| Sublinear Memory MEGVII| B/

— NMEENTEEENRE

REFBHARNtensor, FrEhEESRE T LB forward3B KK, ETE S )RR,
WM TEFRrD:

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Sublinear Memory

WM BEFMXARET : EE— 1T REF—1checkpoint

checkpoint

MELVII

XERLNN—NS, BAREEFEN—XE! |

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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| Sublinear Memory MEGVII| B/

B T checkpointi BigZ /5, BB TERMR::

* B, #HT—REimEE, SEsqrt(n)ll— 1B RIEA— 1 checkpoint
* fEbackwarddyE, BEidcheckpointit&H AiElsqri(n) MEIRBER, #HTX MEIEH

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Sublinear Memory MEGVII| B/

B T checkpointi BigZ /5, BB TERMR::

X F—NEHANNBERLE, BEFELAAO(sqrt(n)), BIMRERO(sqrt(n)), /M PR
RESWEIMTEI IR

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine



| Sublinear Memory

AEMEARESE () BXAFITHEENE?
XtMegEngine B A& Z#FSublinear Memory, BERAEIEE RS
S IR A

fmE: from megengine.jit import trace, SublinearMemoryConfig

config = SublinearMemoryConfig()

@trace(symbolic=True, sublinear_memory_config=config)

def train_func(data, label, *, net, optimizer):

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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| MESNEBRITHES MEGVII B33

IREVENL:

(1) REMegEngine Hubi{sEF8

(2) R LE—KRARNER, ERHubAKIFaster-RCNNE#&EFaster R-CNNi#
(3) ATHMLIEMER, RERRANUTHMERBEZE L&

(4) MRERAPFE(ATDE, FILAZ & Fiissue

B

AT HEMT

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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[~&{I: Base-detectionBEFBUMFRNLIRMELEI &
& A ZiXZElizeming@megvii.com & base-detection-fte@megvii.com

Q&A

ARFREZRE
B8 1029741705

KICEM: https://megengine.org.cn/ GitHub: https://github.com/MegEngine
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© £5—5: BAREARTSH
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S BE+E: BAREARH1F
25 AESIE, FRER -
BHEREA, £3T-Shirts2

e IRBBER: 2020%F8H10H (UTC+8)
FI202068H31H23:59 (UTC+8)

s YIEMER: 20204F981H00: 01(UTC+8)
F20205F9814H23: 59(UTC+8)

REME: 20208F9H16H00: 01(UTC+8)
® F2020F9824H23: 59(UTC+8)
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https://studio.brainpp.com/competition
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MegEnginetE2Rigi+i1718

https://tuna.moe/event/2020/megengine-framework/

8B 2% : MegEngine 2243i8it

& Ak 2020-08-22 19:00-21:00 Q@ HI==: Zoom [ |
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