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Andrew Blake is Deputy
Managing Director at the

Microsoft Research laboratory
in Cambridge, where he also
leads the Machine Learning

and Perception Group (MLP)

with|Prof. Christopher Bishop

CONDENSATION (1998)

Conditional Density Propagation
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Monte Carlo filter (1993)
Kitagawa

Bootstrap filter (1993)
Gordon et al.

(DERA, QinetiQ, DSTO)

Whlle the most immediate battle for Sony, Nintendo, and

can sell the most games and the most motion
control hardwafe, it's clear that Kinect is a major technical
achievement with some pretty broad reaching implications for
human / machine interaction going forward.

—)[ Particle filter ]
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Date || November 2-4. 2007 |
Venue . Shonan Village Center (Kanagawa, Japan)
Participants - Total of 60, 30from each side

Session Topics:
- Chemical Biology - New Approaches for Drug Discovery
- Cold Quantum Gases
- Early Life
- Economic Diversity
- Frontiers in Robotics
- Mechanisms of Chronic Pain

Frontiers in Robotics (Mathematics/Applied Mathematics/Computer Science)

RGHM Tomoyukl Higuenl The Institute of Statistical Mathematics
Research Organization of Information and Systems
PGM Alois Knoll Technical University Munich, Department of Infermatics

Introductry Tomghiro Shibata Mara Institute of Science and Technaology, Graduate School of

ek Information Science Abstract
Speaker  Eiji Uchibe Okinawa Institute of Science and Technology, Initial Research Project | Abstract
Speaker | \wolfram Burgard Albert-Ludwigs-University of Freiburg, Department of Computer P

Science Absiract

Sebastian Thrun (&), Wolfram Burgard (&),
/ Dieter Fox (&), £ H [E— (FIER)

2266



2366

&0 EBIZTENET A, flﬁ ﬁﬁ"ﬁ *5'_ ﬁ

~

P

iR L (JGFoS)

0.0 Ll N -~ Ly
: BinFcimil 2 (IGFoS) S iR DAy
___.. Japanese-German Frontiers of Science Symposium
® “o@ FRONTIERS
OF

o HB
i

SCIENCE

®3E JGFOS JGFo52006

=]
B2

4
2l

cFERE18E1182H~58
P RUTF—A D NATIAILT (B, NATILASILT

mEvyavtEws .
Acceptance of New Technologies
— Chemistry of Neuro-disorders: Their mechanism, diagnostics and drug
development
C0z and Climate change: past - present - future

Machine Learning and Prediction
Neurogenomics

®o_ 0
: S'Eﬁﬂ“ﬁﬂi*;’{:ﬁl‘iiﬁ'jl_\
% oetionnine  JSPSHVBARBIDHRR MEE

Of
SCIENCE

FoS Alumni Messages No.6

| [FoSOiEAH : —DoE |

O Az

B3R - AT LHAFHERE
FEtSUEATA i
REMAAFRAFFERIFER 8%

FoSZEhIE :
1st JGFoS AF—H—
3rd JGFoS PGM
4th JGFoS PGM

EEES

— Spintronics
n FLZYJ—2Z
Machine Learning and Prediction (Mathematics/Applied e
Mathematics/ Computer Science) T=2=t8
1858 - AT LATFSBmT A Y
PeM @O M2 = = i
HiFAR =
Technical University Munich,
. Department of Informatics,
PGM Alois Knoll robotics and Embedded Professor
Systems
RRERBFEMATRAZRE -
AE—h- B (2 ® 2118 3
RBEAAMERESRNTER
REAFEARA (A A 2%
AE—h— BE® & TARTDAE5—ICA g 7257
JrT%¥
A —#— Barabara Hammer  TU Clausthal 722315:“— .i
= MPI for Biclogical Cybernetics, AE—F
RE jj TLIbingen L x




2010FERIC : HB<DOPFIAREMNMEBHZZ(CEAH D

o HEHNEIL. HETHEREZE DI XAN—FNERES
[2E2ES A

kA

B S. Thrun (CMU)— Google + SAIL (Stanford Al lab.)
e Google X, 1—% L7, Kitty Hawk
B N. de Freitas (Oxford) — Google DeepMind

15>

B 7. Ghahramani (Cambridge U.) — Uber® C.S.
PRTIPEER\NOAMRBIEDERKTER U

EER(EBITEE) EFTHTITFOHIORTRAUL
e ARXREFINFT AAXIXETIUY AT HEE QDEMAR

WNDIED =D HVERE
SENE, FRIBTOERMTOE ST ELHDE

24 /66



1.
11.

111.
1v.

V.

V1.

P21

19804 1% :
19901 :
20001 :
201014 :
20201 :

ey A Vel fw

RNAXHRET
RIFI1I)LA
T—4ARElE
FEWES EAI
FLTIhHD S

25/66



S:>3al
—/

EEN R
|| T—2RlME
>
:/ — ./
H =4 i J I
=R R O ERH 71

K=
240

i

7—_\‘.\

(201149 B FI4T)

26/s6



MD2000%

-------------------------------------------

L)

2002F~2007HE XRE TA -8 ™

e HETOYT O]
(& RS EDERE) (TS0

20045~2010% CRESTHZF

n
n
n
— L]
:ﬁ:
n
n

BAZtRElE Y2 —Y 3 UMD

FHNERREEBORBE]
(f¥E  THIHE)

FRsR@ [eimed T —YEEFEE

@Y =2 U — 3 VifgE]

L T YA b emmsmeorE

---------------------------------------------------------
L4

1992F~1997HF BEBDAIELT
O 12 tReal World Computing

(NECEFHT—L) [C210
: 1998F~2001 & 1SREMEIEIZE
1 : IEERZ) (R BIIIGE.
: SHREDYD [CSN0

2008F~2014F =EHFP RNAS
AP SI) = e eSS
(f1E  PEHRE)

‘e
----------------------

"
------------------------------

17 2006F~20144F BH MR 4 .
3 AKFEEYIaL—Y3ayVII DT R
s, OREE JOYIO RS e
IR B b
S gy Tiiiiiiaiitatitaiin caney 7
o1 . -
T—4~EHEAFS 2015F~ IESNFTP RN
S Bl (VT U PV Y I 2T 1 DR i fk (2007)

@0 2 | =
157X

7 fHth
HRE fI=
SH & m

20165~

o

(s BTk

tigeeBis MEmaTall (s NS/10115%E

CREST/SENFIP RN

/

2766



ARV -ETYH

RO 5
TR

M#  HEan  ®FF eEsne

nr-;&4

. o SRE * MIFR BAZE 2 -
sl

F—REFEHE

=40

28/66



,\g ° 7@12@_5&;\ SZ_L:\

/i I
= 3
Deduction Induction

Theory-driven method

First principle driven method

Data-driven method

2966



U.V

AEFiRRE TR S AT ADBREFICH D

(F+RATE INLEFI1I1RFAE EODOELE)

EETFH SNEDEITRAL—XIC

X 2 -
p3% cTREEERT
A ER SRS S
\ xETeiimAsa o
\ cgj“‘ f;ﬁﬁ;ﬁﬁ%@ ﬂﬁ R
JRE B AR HF I LHE Vo)
7 Sal Biaxezh 2y W
== 7l-~‘ s = INEr ﬁ%%aggiizt‘{_ﬁg%%&
Ja & ¥ i
XAbEoEREFE2, 3FIR R
e ? ;ging%ﬁﬁ
& F AAmAA A
i T O RETTYT
‘?:L“,;:i k¥ 2z & ﬁ

...... VAT LIE, 30 fERTEEERLI=RET —
RERETFDFETES=#AKIZHTIEIH., £
DEDEERFZIVE 1 —FIGFES TS, AL
r@h§§ibf~tgjrJlL’ha*Eﬁo)H#Jﬁt6/\
2—2HY. ...

FHEFEEX14F28178(8B) 144RF2H=E

'Ik,u:l:ﬁiﬁ:E?)l/
D F,

",A AHRFIRMBIEA (558 S ATLTT MM

3066 i 1'J| st BRI PR



5 CIME

i

1!

3166




SEYR S IECI ST 0L ST (A

« FRINT—IDER

y x%»E%’CL\@L\—a%O)ﬁI’T%o’CO)%fﬂ(E%
R RITIE 1B H#R) (X, N TIE A AT

« AR URME) TR, BT PRl (R +504%

<EFRIE ., ERMISH G 8

L)A—2) DEZTEZ oG

ML h A

o URTLDEFHUZEHFHOETILILIZEEL T, FDFFE

T—ADERICHS. BRICETHERIFHRD

SARNTEENRIREL

3266



Application studies carried out by our
group for model improvements

ResearCh Pquects: Watch YouTube “Data Assimilation
° TyphOOn traJeCtory R&D Center at ISM”.

=4 * Tsunami, Ocean tide !
» Auroral phenomena -}
* « 3D structure of ring current " i =3
 » Acoustic waves soic erammor> + akomnbR

* Intercellular fluid dynamics
* Genome informatics
"« Drug response prediction
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Kalman Filter (KF) [£1960F X H 5
* PF (Particle Filter) 1996 £
* EnKF (Ensemble KF) 1994
EnTKF (En transform KF) 2001
LETKF (Local EnNTKF) 2007
* MPF (Merging PF) 2007
* pMCMC (particle MCMC) 2010

RIT GREERD RV, PrHyTLxyin—5 OV EZZEEHROBPTE

KF < - PF
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