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§¥m E {%Eﬁgu Fine-grained Visual Categorization (FGVC)
= I—I 2 Subordinate-level Categorization
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[Stark et al.,
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Leaf snap : {EYDEI{5 38 5 Bird snap : BEI{&H 7

birdsnap

__ .‘— Pers

f A ’l.¥§ ‘lll\""
‘ 3 ‘:"':i\\ |

http://leafsnap.com/ http://birdsnap.com/
Neeraj Kumar et al., Leafsnap: A Computer Vision Thomas Berg et al., Birdsnap: Large-scale Fine-
System for Automatic Plant Species Identication, In grained Visual Categorization of Birds, In Proc.
Proc. ECCV, 2012. CVPR, 2014.
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(T IBOW-+NN

B sPM+SVM
[ IBOW+SVM

BGIST+NN

E-u\"':-"uijn?;“

Dense

34 o182
131%] ont

c\eﬁ%ﬁeﬂeﬁ 4200

Jia Deng, Alexander C. Berg, Kai Li, and Li Fei-Fei, What Does Classifying

More Than 10,000 Image Categories Tell Us?, In Proc. ECCV, 2010.
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» ECCV 2010: FHHE SRR DEE L T HIEHET NS [Dengetal.]

» CVPR 2011: 15t workshop on Fine-grained visual categorization
» CVPR 2013: 2nd workshop on Fine-grained visual categorization
» ICCV 2013: FGVC competition

- ImageNet large-scale visual recognition challenge & FIBSR{E

2ARIVIC
“Fine-grained”
AV B8
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RN
Nakavama Lab. : & ¢
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» Bag-of-Features HEZ

) ‘ . P

[Fei-Fei et al., Recognizing and
Learning Object Categories
(ICCV’09 short course)]
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&
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k ul@- r:/:il“& a—Fk27v ¥
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- Locality-constrained linear coding (wang etal., 2010,
Improved Fisher vector (perronninetal, 2010 FDRIDFEZFIH

o —fREEEI L VO I —F T v I ZRELTHBRENHSHI DI
HWENTLS
© BWACERG/NNYFIRIKDETHY . KBS IETEE->TN D=0
=FERECEINPT

J. Lin et al., Is Fine Grained Classification Different?, In Proc. CVPR

workhop on FGVC, 2013.
Nakavama Lab. P.-H. Gosselin et al., Inria+Xerox@FGcomp: Boosting the Fisher vector

Machine Perception Group D — for fine-grained classification, INRIA Tech. Rep. 2013.
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y FTL—BMR—2X
- B bETDLT. £EOEG/NyFEI—FT v IMICAWNS

- BEFLREDRE =M
[B. Yao et al., CVPR’12], [S. Yang et al., NIPS'12]

FET—EDSSVELIKYYTIVYT
Lic\y FEDRIGEREEL

Templates Response Image

Random sample
Match Pool
E—r ‘—P

Randomly generate templdtes

[ E— —

' & == B

: v [— ==

| Match = Pool = = —

| . — _

I

| | l l l

I \ -

1 -

N

: SVM SVM SVM

| Mo i

I M
Annotation-free Model averaging
Codebook-free ——---"""

Feature extraction — template matching Classification - bagging

Bangpeng Yao, Gary Bradski, Li Fei-Fei, A Codebook-Free and Annotation-
Nakavama Lab. . Free Approach for Fine-Grained Image Categorization, In Proc. CVPR, 2012.
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» RFRFEE O BERTRITESRE [FPibl, 2013]
o BT IRERZ RFFEE L NIV THIE L%, bag-of-features NFIH
- BHEY B RFFE ORI R EIE&HIAH
- —hEBYIR A& (PCAIC K B EHE) b S K ELHIBEERL

Descriptor
> ( polynomial latent Fisher
| vectors descriptor vector

(e.g. SIFT)
Hideki Nakayama, Augmenting
| category : descriptors for fine-grained visual
:  label categorization using polynomial
L eeorreesse s H embeddlng’ |n Proc_ |CME’ 20] 3

(training)

logistic
regression
classifier

—

Dense sampling

Leaf Flower Fruit Stem  Entire

NaturalBackground

Kaki =
Persimmon ff =l

ImageCLEF 2013®D
*IEW@@E%EU@ Y -Z‘\%_ i siver K !

birch
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BihERQ : €AV T—3 Y
 BEHEOMLES LT, MEEOHE M

- GrabCutFEDIZEEMLGFEDR L CBLSNS
- [A.Angelova et al., CVPR’13], [Chai et al., ECCV'12]

(1) EHRHRDRER—N—EVILIYERERICET EHNEHIET HHINGFEEE

(2) R—N—EVtILDOHEFNERE#EAA S EL. label propagationZky)
MAEARDOERTET A T—230%1T5

(3) YiAfEE DA M Sbag-of-features (LLC) Z3R& . hFTVERIETS

Nakavama 1 ab.

Anelia Angelova, Shenghuo Zhu, Efficient object detection and 16

Machine Perception | LA e : . ) o
T,j;FU;?&R;‘;Sﬂ?gmgfgup LR segmentation for fine-grained recognition, In Proc. CVPR, 2013.
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» PEDRERAL (BH, F. etc.) ZFRH L. UEPZEEDEWNEIRIY
o BIAVT—=a I/ NR—RAKXYEHTEETHHIEEHZL (HRICKS)
v B FEIEDeformable Part Model [Felzenszwalb et al., 2008] D\EH

» Deformable Part Descriptor [Zhang et al., ICCV’13]
- DPMTRE TN -BMUIOEEADGHZHME L. EICHIA

Test Image Part Localization Pose-normalization Classification

Ei W 1 Strongly-supervised DPM Class Cy
e WY o Ao s K e N P
o T ¥
%\ Q" Class (, oredicted |
R redicte dss:
E J‘& - b Cl.ass,G I' Lincoln Sparrow

vﬂfg’q

’ #
ST
" a[*
i
4 a4

Ning Zhang, Ryan Farrell, Forrest landola, Trevor Darrell, Deformable Part Descriptors
for Fine-grained Recognition and Attribute Prediction, In Proc. ICCV, 2013.

Nakayvama Lab.
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» POOF: Part-Based One-vs-One Features [Berg et al., CVPR’13]

o BMiZEERELELT, FED27 5 X ZTESRLIDMT S5EHZFT
o BRIS, EHICK CINHEZ ZERumEED SHith

FET—2tvk _
(BRAIIEFREDULNT (3) 2U5REHNEET S
N EnHIHR) () 5255RI<3% B EHESVMTHE

Thomas Berg, Peter N. Belhumeur, POOF: Part-Based One-vs-One Features for Fine-
Grained Categorization, Face Verification, and Attribute Estimation, In Proc. CVPR, 2013.

Nakayvama Lab.
Machine Perception Group

'HE UNIVER



BEITER® : GMIETIV (3/4)

» Part transfer [GOring et al., CVPR’14], [Gavves et al., ICCV’13]
- LT AFEBT Y TIVOELDMEEZDE TH A
o FBYVTIVICEBOMBERD 7/ T—a ENTWB I EH iR
> Exemplar-SVM [Malisiewicz, ICCV'11] DE X FICEDL

Nearest Part Feature Extracion . )
Neighbor Search Transfer (part regions) Classification
_beak: Ll.l._
neck: L.-i. @
;:g (left): L._n_ I;ﬁ;h:j*j Pooling
| tai: L A Result
_heak: Lll._
e ba D, | el —»
_::l:{ " [FTTN “’“@z‘:fﬁ‘a‘dﬂ{
_hank: L.ﬁ._
neck: I""'" @p I_i:h:li—J m
” — vl o o -_—
(1) HOGH i THE (2) FEH T ILDERLLD ) ThEh#ALI=H&
YUTINERE L& D S FF faREHE

Christoph Goring, Erik Rodner, Alexander Freytag, and Joachim Denzler,

Nakavama Lab. Nonparametric Part Transfer for Fine-grained Recognition, In Proc. CVPR, 2014.
Machine Perception G oup N s
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y BT AV TF—2 3 FEEDREERE(L (Chaietal, ICCV’13]
Saliency® 7 IV %7t L TDPMIC & B ER{iri& i & GrabCut =S

Deformable >

part model ) At

cammg ' ¥ ove o
. - [}

DPM part
localization

Rl RIZ%E
(— &89 &m)

egmentation

15

learning

£
o _ = .
B Symbmtlc ‘ ‘ ‘ t % Hﬁﬁiﬁj1t
training images model 2 ( ?—E: ;'5_{; 5 ii)
E
&

Il /(™

trained HOG (top) and saliency (bottom) templates

outputs of the methods

Yuning Chai, Victor Lempitsky, Andrew Zisserman, Symbiotic Segmentation

Nakavama Lab. and Part Localization for Fine-Grained Categorization, In Proc. ICCV, 2013. 20
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Fine-grained competition 2013

https://sites.google.com/site/fgcomp2013/

%5”

Fisher vector
EFa—=45

Team Aircraft  |Birds Cars Dogs
1. linria-Xerox 81.46 71.69 87.79 52.90
CafeNet 78.85 73.01 79.58 57.53 75.82 Deep
Inria-Xerox 75.88 66.29 84.70 50.42 73.18 1 learning
VisionMetric  [75.49 l63.90 74.33 55.87 71.72
2 . |symbiotic 75.85 69.06 81.03 44.89 71.63
Inria-Xerox 80.59 58.54 84.67 35.62 70.07 |\
CognitiveVision [67.42 72.79 64.40 60.56 70.00 |\
DPD_Berkeley [68.47 69.57 67.40 50.84 69.16 |\
VisionMetric 73.93 51.35 69.31 38.63 lba.11 A
BT OIY b UREIEEY FMADTF—2EFBICER (SUFYIREN) B A TF— 3
+
» {8B5F — LilZFisher vector®F 1 —=V T DHIEN SR—hFAFH A
o FFHIEHSRERICE VW TEHHERRLRE (/VIN\IODBE) . +
oﬁﬂﬁ&%tﬁ%kwtbsﬁﬁwhﬂf%ikik \_Fisher vector
TROFRMH H S

P.-H. Gosselin et al., Inria+Xerox@FGcomp: Boosting the Fisher vector for
fine-grained classification, INRIA Research Reports, 2013.
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» EFHERGEAISIFE ICHH T 2 R 7
- B DIRHLPBRESAMICE S THIBTEBHTHB T EHEE
- TEABOHNFERIEFNICTSv IRy 7R

» F—7— F : Human in the loop
- NBEDINALTV Y R AT L
o F—R4ER. PR, BABOTEIELEEZ2IIVIT
ABDOFETF FIR) 21259714 TICHY A3
o BIDIRKLE" ARIDEE"THEATES &SI
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BEXGER

» BTE (Attribute) [Lampert et al., CVPR'09], [Farhadi et al., CVPR'09]

- BREZV7SAMTHENICHEEINS (LBDbh3B)
BEFRNGHRHREITVIT«7

- ANBICHLERTESPRKRIALE LT, BEROEKRDICHIAREE
© () “LELE” BIESAMNBZNBRIRISLIFER ., EMICS I EHIB

- ZLDIFE. BEOFHERIARD

XTI HE(E
- BRFEIZIL—ILARESTULNS
HIFTIEAEL

© AVE ARG (THIH AT RE
THAHMIREESN TULRL

Christoph H. Lampert Hannes Nickisch Stefan Harmeling, Learning To Detect Unseen
Object Classes by Between-Class Attribute Transfer, In Proc. CVPR, 2009.

AR

Nakavama 1 ab.
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a2 a1—Z3E a5 EEE CRRDIR & X
LW EZAIIARICEWVWEDES

v v

v

- CEBLIRREDSSNSERZEN
- HRIDREZ EF B LEBIC, MISREIE5SNS

JBT¥ (attribute) Z UM & 4 [Branson et al., ECCV’10]

v

. Question 1: Question 2:
’ [ S S R ] ’ [ Is the belly black? ] ’ [ Is the bill hooked? ]

* #:ND AYES
Fomnt — ﬁ
=B =B I
ziilsll <Hamnl B __m

Steve Branson, Catherine Wah, Florian Schro, Boris Babenko, Peter Welinder,

Pietro Perona, and Serge Belongie, Visual Recognition with Humans in the
Loop, In Proc. ECCV, 2010.
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y BHEICINA., BMIOMIESBLEDHYE [(Wahetal., ICCV'11]

Predicted Part Locations

f/QI: Click on the head
(3.656 s)
N

/QZ: Click on the body
(3.033 )

S

/o . :
Q3: Is the bill black? Black-footed Albatross? no
yes (4.274 s)

Sooty Albatross? yes

Catherine Wah, Steve Branson, Pietro Perona, Serge Belongie , Multiclass
Recognition and Part Localization with Humans in the Loop, In Proc. ICCV, 2011.
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y BRI BI BT YT L— M\ FEISTRY— V5 THES
o — LI TARIICBubble (/\y F)%EIRE & 5 [Deng et al., CVPR’13]
o+%ﬁk$ﬁﬂ%ﬁm?%gaf‘néaﬁmzxrhék%<tﬁa

ant BIAR I 72 S PX
SALNBEmEERNIZTRT-2 /ont=%HDBubblez7>7L—*t
DELLTHINEEADT — L ELTRIAUBBANIRLELER
751 I5R2

Dray and identify the category.

W Click Me or Press 1 lick Me or Pre

Prairie Warbler iwikipedia)

/J\nEEk‘(Bubble)%

HELEVMZRS S
we | DIEONEIBTHTS PO
5 ZEEHA

Jia Deng, Jonathan Krause, and Li Fei-Fei, Fine-Grained Crowdsourcing for

Nk Fine-Grained Recognition, In Proc. CVPR, 2013. 27
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» JBTE (attribute) DXFEEBY G FH R [Duan etal., CVPR12]

o YSRERNT BIcHICBEEBRDNBRPA/INZ— > %latent CRFT
BEmlcHt L. 25%Z2 ARNEVLSHE

o AVEa31—2ICE>TEHEARICE > THIBETE SPHTIR
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RIESNTLVS
eye 4 IO_I" fg;:ghea -
irehead %}W’.ﬁnow crown
. hill
bill =3 |leg
e FAES
PR short ||y

VAT LNBEICERLIz /N I—2 b A—FNEZ L7
(TAUPDRESIEENEE A= ABIZH )
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Localized Attributes for Fine-grained Recognition, In Proc. CVPR, 2012. g
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y PLBS TV S ADHEBICENGHHZRRL, #5195
o BliRlcgbE LTz 71V BE89ICEIR [Bert etal., ICCV'13]

Distinguishing the Kentucky Warbler from
Species similar to the Kentuc ky Warbler the Canada Warbler (Wilsonia canadensis)
(Oporornis formosus) '

ELEA VT EFEHZERR
ORI, HEDRYLLITZ

(1) BRL=LDMEEAE-EY
TNTLND

(2) ZDMDFE (F=F=F)
EELTERNTLVELY

(3) =L >G5 HEHEEFD

orange-crowned
warbler

Mashville warbler  common yellowthroat

FICHELLE-OSREHR
(POOF#HE + #RFZHIA 5347)

Thomas Berg and Peter N. Belhumeur, How Do You Tell a Blackbird from a

R Crow?, In Proc. ICCV, 2013. -
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v SFHAE{SE&E (Fine-grained visual categorization, FGVC)
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