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v MEOFHEEZBETORMHY TRES:
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B — - Z IR E(First and Second Fundamental Forms):
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FHEROBEES.

v’ First considered
by A. Gullstrand in
connection with
applications in
physiological optics
(Nobel Prize 1911).
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Shin Yosmzav;:‘mE@nlﬁ;**ngn+ %b‘ \Hﬁﬁ(\;la ?
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Aesthetic Surfaces
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1. BFEMTEH EXRNICHEZOSEA.
v OB RS @E.BE GFETUOVILE
E.Z 45—, Index
v BRITYE: Gradient. Hessian, Lapalcian, 7—!)
T{R¥. BREEAFIREEL. Wavelet--
v K- EHHE. 75X, B
v AT . Rk, SEE. R
v oetc. A EHELEY eg BAEDGrad---
2. FEREIKTFE(Ad hoc) D 1
v EEBRM-BRRBRMICIRESIN-E

v Spemﬁc&ﬁf\ﬁﬁ@ﬂf.ﬁ"ﬂib‘&éi:
eg EVEGEEFTETHOONATOSEREERF(/STA—4).

BEMBOEE

BEEOBEZ @
FC 4 (e.g. B EE:Gradient) TH - ol ol

B TEL A VI(x,y)= (" 5)
0. SN - EERSE LT=45 o

(I(X+Ly)-1(&y) 1(y+1)—1(x,y))
dc T dy

>

ly

o Sobel Ox oy

Py 1 P4 yz ox. Onake, 5GPTS

S M M ) g =TEXP(‘ ) Moving-LS, RBF,
2k Prewitt Polynomials, Conv.,

Eaiffll ARL—%

Fourier, Béziers, B-
Splin, MPU, SLIM,...

= Rir—ILZR—Rif
3. 41% J"_* %( cl:éLL\ (i P

4. FRGEE- R —ILDELN: ‘

MmN - sumexsn VS
-Gaussian Pyramid Lagrangian: i
-Laplacian Pyramid
“ -Wavelets/Fourier,...
-etc.
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BEBOEE3 g

v INR—2 2R3 ClE Saliency, HLAC, PARCOR,
SIFT, HOG, Shape-lets, TV AFr—#ist £, B
HMERR(T—!) I, Wavelets, BREFAFN, Zernike
%, KLERM, ERE%ERGE DR

v BEERER . ALEE. HELENE: E@EELL
5. ##ﬁzérbﬂéhé).

e.g. Rotational Invariants: [EIERZEH#E(CARE

SN W

RUHE#HE (e.g. ColorERN7F3L)

Saliency O
v PLAE - A ZEARICO/NR NI ED — D : g % (Saliency).
v Visual Attention: ARIDAKMA TIFREEHRO ZEFHE M HFT 8
1239 BEEE MR LTI E DR S X T L(visual map
encoding)hF7E [Human Neurobiol,4:1985].
v Saliency Model: L. Itti, C. Koch, and E. Niebur [IEEE PAMI,

20(11):1998] k> TIRESN-BEEHHEET L T2REHR
ST ICCBRICZ BN FAELE 3)%) http://ilab.usc.edu/bu

- AL A —>
. SEMGERT
- RESOELDHE
A — LR
- EfROBECHELUE

£USC, iLab ©
Vision Toolit
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Saliency2 ©
v BEEE - EEHE. £
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SIFT & HOG

v Scale-Invariant Feature Transform (SIFT): 43 m&ZF D
AOHBEERT—IILAR—R[ZTHH.
- S DoGORT—/LARTOWBIEER.  Hikd |
- BEE AROBFAMERN S 4. z
- [EE5-$EKHE/N - FATRE BN I CRER.

- Histogram of Oriented Gradient.
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HLAC

v B EATE S48 (HLAC: Higher—order Local Auto—
Correlation) ¥ B/ \2—> D ECHHEZEES.
- EAR—R:(BAMEROAZIICELT —ERTOEH.
- BRGELHIBERTORESRELEREEHLNFHE.
- ﬁ[ﬁ]{%ﬁ & ik, x(a,a,,--,ay)= Lf(r)f(r+a,)~-f(r+a,\,)d
- A=V DB EDE=RE. | aea b
 RERMLEOGE

LThaus moit
—FLRSAFER)

A‘JA.!J_li o v
R
S S
Ll ey =
Ao e EEREREES
okEEEIk2R  SRITEHR(CHLAC)I

SRTLOREBER

BUBHEELRT LK
ERDSINTE(=1A)
ERELRCEERT

FTHLBRTE.  2RFTED251RT.
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B2 : FSKEMR

v BIRBERBRE=>ANIMVET D HRABEENHD.

v 7—1) T{RE. KL(Karhunen—-Loeve) B R . BkESAFNRI K.
Eﬁﬁ%ﬂl@ﬁ Zernikef8%k. Wavelets:-

.nhl‘\ 1o, '—’/“5 N *M"‘xaﬁﬁ

©CGARTSIEE

b
- FBEER
CEIERS WIS ESEIMS  WATMS  BEIAS

ZRALEGLLLD

'Shin Yoshizawa: shin@riken.jp
HE :Bag of Features/Keypoints

v ANEHR . BEEHR W FHT B FTWindow A D £ TDEFR
TORHBELZFESIDTILEL F—RIUFTORBEE
EXNT S LIGED#ETEELTES 7 TA—F (Joint~).

v TRZIDELCYEDBFRER - BERE ZTAR.

v ACATI)—DEREGN R T HERRFHLELS.

v F—RAVMEITUR L SIFTETHHERZE.

- R
Alalalas

Shin Yoshizawa: shin@rlk,enjp Shin Yoshizawa: shin@riken.jp
B8 : L LRON sERl - ¥R - FIRY
FEE M (T, FEED SR v LS SEEDRETHIRITE.
F=3 - EHSSIT(PCA): £NBATI(H D Z M) DEH R
& pre— - - ERHASH AROBILEERALTISAM- 95 XAHHERLS.
?‘E n(ﬁguﬁgu) ® - ZOM:ERSH. EBIRSH . WIS 547, Adaptive BoostingZi& .
& 252
%\ .‘é : % h Fosm  EESORLxEEE
] o o D%
= 2 b 2 ; ’/
5] X [
% coomrsie
NRFTHEZEM w2
i e
" ey
|| | A\ ] \.\\ 5 i
"ROfE, IBERAIRISRIROVED e e IRAMT  HRANT
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v kNN (k Nearest Neighbor)i% : IE{E~ 5 %8.
- EEKEOFRERT—IERETS.

- RET IV UTILEDREZNITAANERT 5.
- ﬁﬁ,ﬁﬁd)v_"]x?'v—ﬁﬁﬁ‘c‘ﬁoszNNEk:ﬁ

v NNEDIBE, AlZOH.
v kNNiZDIBE, k=812&,
O2¢1TOAfl

Az

o P
e sk 2
s ©A. Hertzmann et al., SIGGRAPH 2001, 2
| ] . 4
4 1 — % 5
B || = o
i i "
| & 5 (" 5 : * B s
o pere "

; ﬁ ¢ ’Bﬁk el BEDRE OO LtRCEXAD 1] 72O F GEEORN (x~

U L " 0 B i waram

'Shin Yoshizawa: shin@riken.jp %ﬂu . ﬁ#ﬁ . ¥|_|B|]3

v k-means: EH¥THITH=>F 1L VoronoiRE 27 5.
- FILIYX L 5 ENE % - randomized incrementali% - Lioydik.
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Y- R - £IRL4
vV Za—FJILRYET =D BOFEEBRNDAN=Z L
EVRTLE. OFTRABEEERRLIAT=a—0OUh,
FEBICIOTHREREZL LS. MERRENEZRD.

RHKZeR

Za-OrEFN AnE m AN BHEY

\h\,» %
| S N
T B
K 39 mﬁ =B B .
AERE — _____
VFIR AR w,,"”‘f",, w‘,mfymb \
x X — S — Y X
ccomsur %2 ﬁ — 0, el - =) %
x ) X, —— —0,
o\ ", -
% \ — AN
R (0 7 1< s ] \
Y /n/ toro J:EZ(ZA' —t,)" = min

k=1

A - = H R TN VT
X () IMET BB A H3.

<
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v SVM(Support Vector Machine): T—4 s &M IR &
NERRELGHDEEB)TFEERDHS.

- A—RILEHKO: 1z, 2IEX . WA EEBHRGE.

- KOMWBRADSY S0 1 MR ERBEOCIEZRQR)EEE

FHEOTEHE.
N
> a,K(x,,x) = constant X, . .
=L n |
“,‘,i:,'"';)—‘{%HWII2 - ;flx[m[w xi—b) - 1]} . ° ..
i ) o
¢S |
LI :
o |
0°%o
o O o |
©wikipedia le
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v BRSO ZERE LT E S ERE KL
- WAEMSHEORUS TRALSENDS.
- BLHEAMAER: TR,
- BMURMLEBEREEOAV.
- EEOBMERELAIE

— Dimension Reduction.

wes

£513 \ 4
O 1tk T ! |

e 2
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BB/ 52— ik

vV EREFRLEEONI—RHEEERRTELTERT 5:
- BEEH . FTTAANTO— IR—TAH LIS, HERRE.
vV B IJL—LMEES FEMOS OESEEL

A sl

WRDER WE, ORR

=

WD W1 MR+ 20 [
Bina iy BERiEe BhnnEe [T
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v AT TahIL 70— BENYIADESFEHT.
- 7“El 1'77 19'-/7% Tle/ —kyFy.

ol 61 6[

Ut —v+—-=

ox oy ot
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B0/ <7 —> B3
v BEAREA O . f

¥ayh

¥avhk
(F-LDOFFH)
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S BOBBMEIC T

v SEOEMAPRENG—VBHETEA L ERE R OER
TY. L2EMEBLTHE-VDARRUTOSEE - HEEN
BEIHTY.

L BARARILE
- TST090 ADEE, FILHRR. 1996.
- Lectures on Classical Differential Geometry, Dover Pub. Inc., 1988.
- CAD/CAMIZHE T2 EREEDET )Y . RRBEHKFHAR. 1996.
- Polygon Mesh Processing, A K Peters/CRC Press, 2011.
- INE—URRE:
o FIREHEREMT/\URT v REKEHAR. 2004.
o OVE1—AE D3y HITHIKR, 2007.
e Pattern Recognition and Machine Learning, Springer, 2007.
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x
tHzBBRICOL\T

18278(£):5pE16:20-17:50, 6218 =.
v HENR BAREAY A+ HERET—D L

DEHH(C—BYPA—SE) LD TRIEM.. |EVS ABD T,
S HFECOIMETHRE NEAGETH, EAECTHOK.

v *ﬁuﬁmé‘
BAIRBICOVNTOMREHK: SBRFE-THDTHE
MLT ! p(2O=2)qELS AITAEECEAEHD
aF—%#H-TESHE.
- HEKRIFILR—F5~TEHO-TESLET.
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2 BOBHORMI
viEE  LR—hk07:
- BT 21 ~23FEH TSN
-SB~YTY.

vEBETORENFY=LAIXREEIC
FTLIESLN.
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AHIESABRSTERYELZd(>_-)
SHTEEDIREE®RDOYTY.
AHAERBFEFTETUNTHYMNE—
o(Z2V =)

Fr=WyOoMhBEEWLWLELLD !
NEON
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