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A707% 5L bayes gp plain.py:

BK ME TSN PythonTA4 75! PHYSBO AL TWWEYT , [FH
& EIE. BIRIZPHYSBOD R A Z -~ TLEELY

PHYSBO HP: https://www.pasums.issp.u-tokyo.ac.jp/physbo/
BfIF & https://issp-center-dev.github.io/PHY SBO/manual/master/ja/introduction.html#physbo
5| FH: https://issp-center-dev.github.io/PHY SBO/manual/master/ja/introduction.html#id3

ARF1—R)T7ILTEREALTVNS, BAERDTOY 5 LE# (bayes gp plain/gui.py,
Launcher.py) & & UpythonZ4 7 5!) tklib:

BAA-BEMLTHFEVFEEA,

BMEDEES-ZEHZRIAITHILDOTEHBYFREA FREDHIMEERETH
ELTZSY,

PYRT—OITER I DEEDEEIIEENTEYFEE A,

PC, [EAFDEHRZINET HGE. EFXF 1T AICHEZRESE HAIREMENH
LEEFEFENTHEYFEA

PythonDH TEMNTWET , V—RI—FZEMLTLEI DT,
BENBNIE, EREAITERE -TEHOHERZEL TS

INJIEIE, e EMEDELEZZITFITET


https://www.pasums.issp.u-tokyo.ac.jp/physbo/
https://issp-center-dev.github.io/PHYSBO/manual/master/ja/introduction.html#physbo
https://issp-center-dev.github.io/PHYSBO/manual/master/ja/introduction.html#id3
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descriptor
B HBa B HZ M (HE T WIEIELL)

objective function
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AV RSA M bayes gp plain.py

BHi: EREH (RBad+) & REbd2YitE (BB =
HIRBEEZANVASIRBEEICEYETET S

(i) usage: python bayes gp plain.py infile max num_probes num_rand_basis score_mode
interval

max_num_probes: Use a number to reach convergence
num_rand_basis: Use a large number so as to reproduce training data
score mode : [EI|PI|TS]

interval : # of cycles to update hyper parameters

ex: python bayes gp plain.py data_simple.xlsx 1 200 EI 0

Input file: Excel (.xlsx) or CSV (.csv) file
Output file: Excel (.xlsx) file



073 LTI -OITRELGT

http://conf.msl.titech.ac.jp/D2MatE/tutorial2022.html
%#5%I(Z python, EVa— )L, KFa—K)TILERHZIPT7AILEAAR—IL

HERB){EIREE: Anaconda / python3x
Windows & Anaconda D5 & . python 3.6 {RIEIRIE
WELGED—)L:
AnacondatRZEIREE: numpy, scipy, pandas, openpyxl, matplotlib
IBANWAZE: chardet
AKFa—M)7ILEHZIPI7A)L:
BRALIZIL—bT4LIUKN)1 % [tkProg] EEEFET

RIEEH:
- Launcher.pyMoiEEN T DG E 1d. REZHDEEIEIFAELRNET
(BLEfZof=158 . EBEZELY)
- [E1% bayes_gp plain/gui.py ZEITI DG EE. LTDREZHMDEENDLE
PYTHONPATH=[tkProg[¥tklib¥python
[tkProg] (&, KFa—rJTILEHZIPI7AIVERBEALIZIL—rTALIMIZESHRZ

kY. MAERGUITRY 5 LTHESTLYS python 54751« tklib%
[tkProg]¥tklib¥python¥tklib MBERAIADDHEIIZHYET,



http://conf.msl.titech.ac.jp/D2MatE/tutorial2022.html

Anaconda CERENTWIRIEEN

BEDN\YFI7AIL, VTILADYY TS anaconda ZE1TT5EE
LUTDIRBEZE#HZSEIZLTEEL TS,
CZ ZTlE. AnacondaZ C:¥Anaconda3 [T/ AM—JLLTLVET,

set CONDA DEFAULT ENV=base

set CONDA EXE=C:¥Anaconda3¥Scripts¥conda.exe

set CONDA PREFIX=C:¥Anaconda3

set CONDA PROMPT MODIFIER=(base)

set CONDA PYTHON EXE=C:¥Anaconda3¥python.exe
set CONDA SHLVL=1

set Path=C:¥Anaconda3;%PATH%

PROMPT=(base) $P$G

Python 3.6{RBBIRIE T TRITTH/\WFI7MILDIEE
condaM/\YFI7LILDT= . EFEMFUVET &, condaDEITR TREIZ/NYFI7AILHBETLET,
LinuxMIZEH. conda TEHRESN-REBEZHN, RO IILRVTMIRBENFEE A,
ZD1=. calldh b [source AV FTHEUBITHENHYET,
RABIRELZ py36 ELTNET
- WindowsD/\yFI7A )L
call conda activate py36
‘Linux®D >z )LRY) T
source conda activate py36



[tkProg]¥[tkprog X]¥Launcher

Launcher.py

i? Launcher2023 - default - Launcher_tkami.ini

File Tool

IO Fv

[tkprog_X] [XEMH/N\—23>  ZEICRE S, KF 21—k FILTlEtkprog_tutorial

— O

ot

setup | Edit ini file fen + | Exit|

Launcher Development Viewer

External applications
Help

Help
Inztall manual
————————— Data analysis ———————————

Powerzhell exe

Edit rezource

cmd exe

Explorer
Editor
Edit zcript
Edit list

zelected:

open ed
ST ! Help
5
hAanual ﬂ github doc
Citation ﬂ

emdlore):

cind (o) :

o

#

s

PHYSBd@ﬂFﬁ’éEhflio
A7OTSLBEOSIAIZTE

message:




59 Fw: ARVRTOVTRERIEN=HIC

Launcher.bat

set CONDA DEFAULT ENV=base

set CONDA EXE=C:¥Anaconda3¥Scripts¥conda.exe

set CONDA PREFIX=C:¥Anaconda3

set CONDA PROMPT MODIFIER=(base)

set CONDA PYTHON_ EXE=C:¥Anaconda3¥python.exe
set CONDA SHLVL=1

set Path=C:¥Anaconda3;%PATH%

PROMPT=(base) $P$G

:cmd.exe /C python Launcher.py #/CATLavl&, python. AT DERITER T LIzEEZ(Zemd.exeZ FALS
cmd.exe /K python Launcher.py # /KA Tavld, python LA FDEITEHE T L Tmemd.exeZFALALY

Launcher.pyZFLT=EE IO R TAVTERALSEOICIE. REBOD2{TEUTOLIIZBIET S

cmd.exe /C python Launcher.py
:cmd.exe /K python Launcher.py



GUIR: bayes gp gui.py

BFT: [tkProg|¥[tkprog X]¥PHYSBO
python bayes gp gui.py

# DtkProg.main¥tkprog_COE/PHYSBO/bayes_gp_gui.py — O >
el -l

a2z |georovms|ia |87
BT 757 BREE 17— 72k 72k 72k

A 771 DiAtkProgdtkerog COE/PHYSBO/da BER | app  —
T 771 D:/tkProa/tkproe_COE/PHYSBO/ da R

BEATZEAT

|app =l

rec_20: 111 E|¢ FIEAE

re_20: 111 E|¢ FIEAE
max_rum_probes: |1 E|¢ FHAIE
num_sea rch_sach: |1 E|¢ FHAIE
num_rand_basis: 200 E|¢ FHAIE
interval: |1 E|¢ FIHRATE
score_mode:|EI - | aneAiE
random_seed: FIEAE




bayes gp plain/gui.pylZB9 5 E

HORBEEIRERELTNDH., BEFEICIE
MIEEE ICHTAEMT—2CKDEH ] [ELTLVELY
(PHYSBOD#ERED S5 . GP&scoreD &% F )

- BIZET—A2%ZFE-THIFL. PAESESEBEZHELLBLTILS
s INU—FEHZEITHO>TUWWEW 2RITO BB DT 7% R RLTWSET)

PHYSBO®D [(EH ) #EEE
- BRI DB RLEE T —2%F L FLLWT—2E2F > TR XEHELTLK
- M EMERDESIC, ISL—MERIC LY ESBEETRT,

- EZBAHK (score) ZRRL TR E DT —3WMEETXIE
- ERIZITRIEFEE (RAXEH) FF->TLVELY

WEIZHRCTEE



AFAT7AIL: Excel (.xlsx) H CSV (.csv)

data_ simple.xlsx (data_simple.csv)

target X y
-1 1 FosroE:
-0.8 -1 1518: EH’JI}Q&
_233 _06 _1 2?']5131[5% EEiB:F
-2.0 -0.4 -1 BWEMICEZEEAH>THEL
-0.2 -1 THDENT—2: FET—4
173 0 1 HDHARHF: FRIZETL., TI57ERTTH
0.2 1 e
0.4 -1 BoihF B MBS AIE MBI HRICEL T HIEE.
0.6 . FHZEE > THRARLEEHAL L= [E5H50 0,
' ] W2, ok F4° B B EASH BB L T 515
-2.05 0.8 SN 5. IEHEI > THRARERAEL=IZ5H Y,

BE:

BHBEHIZIE. RIE1DETS0T—4HRE,
ISV T =80 EWVERITEBIMISEMT S,




func

		target		x		y

				-1		-1

				-0.8		-1

		-2.33		-0.6		-1

		-2.05		-0.4		-1

				-0.2		-1

		-1.73		0		-1

				0.2		-1

				0.4		-1

				0.6		-1

		-2.05		0.8		-1

		-2.33		1		-1

				-1		0

				-0.8		0

		-0.73		-0.6		0

				-0.4		0

		-0.25		-0.2		0

				0		0

				0.2		0

				0.4		0

		-0.25		0.6		0

				0.8		0

				1		0

				-1		1

		-1.49		-0.8		1

		-1.13		-0.6		1

				-0.4		1

				-0.2		1

				0		1

				0.2		1

				0.4		1

		-0.65		0.6		1

				0.8		1

				1		1






') R B ERDRITH
A7) R B [E RO ETH
5P : [tkProg]¥[tkprog X]¥PHYSBO
python bayes gp plain.py

Equivalent to the default: python bayes gp plain.py data_simple.xIsx 1 200 EI
Read data simple.xlsx, max_num probes = 1, num rand_basis = 200, score_mode = ‘EI’, and iterval =0

¥, Figure 1

AEI PQAEW ]
00" P S |
“loars
-0.51 4_;::,;55’ 10.150
10 S BREESH
. | (FRMED S )
T -151 !
/;i&r:?-'*" 10.075
9 .;y 1: 10.050
sl ) - ¥EBBIB (acquisition function, score)
sl 10.000

0 5 10 15 \2'3 25 30
index

Click here, then the nearest data information are shown
in the console output:

clicked at idx = 7 / line 9: descriptors = [ 0.4 -1. | given target value = nan
predicted target value = -1.7141204429199943 +- 0.05214082204618646



X170l (RKEZRFR)

1A [tkProg]¥[tkprog X]¥PHYSBO
python bayes gp plain.py
Equivalent to the default: python bayes gp plain.py data_simple.xIsx 1 200 EI
Read data simple.xlsx, max_num probes = 1, num rand_basis = 200, score_mode = ‘EI’, and iterval =0

¥, Figure 1

AEI PQAEW ]
0.0 1 ,,/_,;_i.f*‘ e L E%E :u ) \
“loars
-0.51 4_;::,;55’ 10.150
10 S BREESH
. | (FRMED S )
T -151 !
/;i&r:?-'*" 10.075
9 .;y 1: 10.050
sl ) - ¥EBBIB (acquisition function, score)
sl 10.000

0 5 10 15 \2'3 25 30
index

Click here, then the nearest data information are shown
in the console output:

clicked at idx = 7 / line 9: descriptors = [ 0.4 -1. | given target value = nan
predicted target value = -1.7141204429199943 +- 0.05214082204618646



ERER

(PHYSBO V=2 7 /LLYKZEL T5//B)

¥ 13RI (acquisition function, score)

TS (Thompson Sampling):

EREERSmHLEIBEABE1DYUTIVITL. ThERWF
ANEKEGDREEMELTER

* EI (Expected Improvement):

%:él&ﬁ&ﬁ’lﬁ'@d)iiﬁtd)ﬁd)ﬁﬂﬁﬂ'ﬁ#‘iitfié)f—i%_'—ﬂi*ﬁ EL
-

* PI (Probability of Improvement):
BRTORKEZBASIEENIRREGIRZEMELTEIR



data target min.xlsx

min:target

-2.33

-2.05

-1.73

-2.05

X

R/MEZRTBESDAANTF7ZAIL

-1
-0.8
-0.6
-0.4
-0.2

0
0.2
0.4
0.6
0.8

R U W SN N G TN W AN T W S U T O S

Header labels can have the following control tags at
the top (case insensitive).

‘max:’ (default): Find maximum value
‘min:’: Find minimum value

Objective function is converted to —t

(t denotes the objective function)
‘=value’: Find closest data to ‘value’
(value 1s given by a floating point number)

Objective function is converted to —(¢ — value)?

Note: (t —value)? does not follow the Gauss process.

This option loses theoretical basis
¢-’: Ignore this column
neither as target function nor descriptors

15t column: Objective function, converted to —¢
2"d and 374 columns: Descriptors
4™ column: with ¢-’ so is ignored

A dummy data will be added
if input data does not include
null objective function data



func

		min:target		x		y		-z

				-1		-1		1

				-0.8		-1		1

		-2.33		-0.6		-1		1

		-2.05		-0.4		-1		1

				-0.2		-1		1

		-1.73		0		-1		1

				0.2		-1		1

				0.4		-1		1

				0.6		-1		1

		-2.05		0.8		-1		1

		-2.33		1		-1		1

				-1		0		0

				-0.8		0		0

		-0.73		-0.6		0		0

				-0.4		0		0

		-0.25		-0.2		0		0

				0		0		0

				0.2		0		0

				0.4		0		0

		-0.25		0.6		0		0

				0.8		0		0

				1		0		0

				-1		1		1

		-1.49		-0.8		1		1

		-1.13		-0.6		1		1

				-0.4		1		1

				-0.2		1		1

				0		1		1

				0.2		1		1

				0.4		1		1

		-0.65		0.6		1		1

				0.8		1		1

				1		1		1






data test.xlsxZ{E->T. BEILDBFEZR S

python bayesﬁ) _plain.py data_test.xlsx

*. Figure 1 - a X

AE>IPQEXB

@ training
— scoreEl
best candidate O_ 08
—0.51 B
-0.06
-1.01
P \\ <
: / 10.04 9
—-1.51
-0.02
—2.0 1 /
-0.00
-2.5- |
0 5 10 15 20 25 %0

index




Variation of predictions

python bayes gp plain.py data_test.xlsx

— O X

x=20.07 w=0.0546

¥, Figure 1
® training
—— mean

A€ Q=B

W best candidate _O 07

ADD

0.0 1
-0.06

Ambiguous point / //

_05 i
ADD?/ /,
'/ -0.05

score

-0.03

~1.0 ,,

~15- o
f .'I ,.' E; ;:I | II
I 10.02

value

Y F III f."' .;E !
- 2 . 0 7 I\‘-\ y > | _f! i
Y, 7 e / ‘ i .
D /ro.01

| | 20 | 30

10 15
index




Variation of predictions

python bayes gp plain.py data_test.xlsx

index

%, Figure 1 - a
A€EIPQE=XDEB
0.0 1 L E’:!:L”:I
¥r best candidate _0.07
—0.51 10.06
// -0.05
= . . -0.04
g Ambiguous point )/
—1.51 ADD? *“ 0.03
/f"..--h\ N | ° 3 °
Uncertain minimum
-2.01 O L0.02
. -—!jjw ADD
10.01
_25 i
4 -0.00
0 5 10 15 20 25 30

score



Variation of predictions

python bayes gp plain.py data_test.xlsx

%, Figure 1

AEIPQE=XD

— O X

w=—1.40 y=—0.0003

0.0

—0.51

_10 J

value

_20 ]

—2.51

Sparce data

N ~ ADD 0.02

® ftraining
—— mean
-~ score El

¢ best candidate [ 0 0 7

N -0.06

App?Z \

.-"':;.-'ff"’ N \
° [ _’ 1 *
Iy P i
,f o I':'I,'ﬂ
i P i
vy Pl I

11
Y
!

-0.05

-0.04

=
score

‘B’ -0.03

Uncertain minimum

-0.01

-0.00

10 15 20 25 30
index




Variation of predictions

python bayes gp plain.py data_test.xlsx

. Figure 1

AE>I Q=7 A

- [} X

=07 68 w=0.01842

0.0 1

_0.5‘

_10_

()]
2 -15
g
AL
N S\
- 1 W
2.0 \h\\\ i

_25_

_30_

@® ftraining '0.040

-0.035

-0.030

-0.025

-0.020

score

-0.015

-0.010

-0.005

-0.000

15
index

30




% B MRELEDANT7AIL 2BHHER)

data 2targets.xlsx

max:tl max:t2 X y

-3.13 0.25 -1
-0.8

-2.33 1.05 -0.6
-0.4

-0.2

0

-1.69 1.69 0.2
0.4

0.6

-2.05 1.33 0.8

IMPORTANT NOTE

T - - - 1
= R T el = T e =S SN

Header labels can have the following control tags at
the top (case insensitive).

Specify following target functions more than one
‘max:’ (default): Find maximum value
‘min{idx}:’: Find minimum value
Objective function is converted to —t
(t denotes the objective function)
¢-’: Ignore this column
neither as objective function nor descriptors

15t column: #1 target function
21d column: #2 target function
3rd and 4" columns: Descriptors

At least ONE BLANK target function data is

required. Or the program will be terminated

by ERROR in base_search()



func

		max:t1		max:t2		x		y

		-3.13		0.25		-1		-1

						-0.8		-1

		-2.33		1.05		-0.6		-1

						-0.4		-1

						-0.2		-1

						0		-1

		-1.69		1.69		0.2		-1

						0.4		-1

						0.6		-1

		-2.05		1.33		0.8		-1

						1		-1

						-1		0

						-0.8		0

		-0.73		-0.55		-0.6		0

		-0.45		-0.27		-0.4		0

						-0.2		0

						0		0

						0.2		0

		-0.13		0.05		0.4		0

						0.6		0

						0.8		0

		-0.73		-0.55		1		0

						-1		1

						-0.8		1

						-0.6		1

						-0.4		1

						-0.2		1

		-0.53		0.45		0		1

						0.2		1

						0.4		1

		-0.65		0.33		0.6		1

						0.8		1

						1		1






BB (1. 2D FRISH (F, RERE)

python bayes gp plain.py data_2targets.xlsx

IndexlZADNT7AILDT—2ES

0.0- LT 1006 2 mm® 10.0175
k. | score El i' ------ score El
best candidate ' best candidate
15 / .
i -0.0150
0.5 m 10.05
1.0
-0.0125
—1.0 -0.04 1
05 i 10.0100 _
[WH] I Ll
o T 0.03% o B ﬂ L
o P o
5 N 10.0075 &
0.0{ :
—2.01 '
-0.02
-0.0050
—0.5 1
_2.5_
| 0.01 -0.0025
_1.0._
Ll N A . L0.00 LU S A N L 0.0000
0 10 20 3|0 0 10 20 30



BB (1. COFTRITEHD x, vy [SBAEEBRFICHTE550%

python bayes gp plain.py data 2targets.xlsx

t2
1.00 - 1.00 2.0
0.75 | 0.75 1.6
0.50 | 0.50 1.2
0.25 | 0.25 0.8
- 1.2
| > 0.00 > 0.00 0.4
L —1.6
—0.25 - -0.25 0.0
- 2.0
—0.50 - -0.50 —0.4
-0.75 —0.75 | —0.8
-1.00 T T . — T e -3.2 —-1.00 - -1.2
-1.00 -0.75 -0.50 —0.25 0.00 025 050 075 100 -1.00 —0.75 -0.50 —0.25 0.00 0.25 050 0.75 100

X X



HEBEIR t1, COANEEFRFEHD

python bayes gp plain.py data 2targets.xlsx

*: AH{E
 @: FRIFE (@OXESEFREIHIE)

. - | SERBELIENTI.

= B ORI L — A A
INL—IE:

EB OB NEROBERBLE

TEHENBHS
—> BHBMD/ 5 REERL
s w0 SELERE. ) B MBS
xn D  BERIVEDRELT HESE

2
*
%

T. B BMICH I H&ERR
fiz

FESN
(PHYSBO V=2 7 /LY 5/ /5)

< T Ku—hTaEvk:
TEHD/AL—MEMDLHHIE



3D LD HMEARLIRAS

Header labels can have the following control tags at

data 3targets.xlsx X -
the top (case insensitive).

max1l:tl max2:t2 max3:t1*tix y
313 0.5 -0.7825 _1 1 ‘max{idx}:’ (default): Find maximum value
-0.8 -1 {idx} is blank or integer starting from 1,
-2.33 1.05  -2.4465 -0.6 -1 must be unique and sequential for target vars
-0.4 -1 ‘min{idx}:’: Find minimum score
'0'(2) 1 Objective function is converted to —t
Tes Tesl zamel . , (t denotes the objective function)
04 . ‘=’:Ignore this column
0.6 1 neither as objective function nor descriptors
-2.05 133 -2.7265 0.8 1

15t column: #1 target function

21d column: #2 target function

3"d column: #3 target function, equal to t1 * t2
4rd and 5 columns: Descriptors

IMPORTANT NOTE
At least ONE BLANK target function data is

required. Or the program will be terminated
by ERROR in base_search()




func

		max1:t1		max2:t2		max3:t1*t2		x		y

		-3.13		0.25		-0.7825		-1		-1

								-0.8		-1

		-2.33		1.05		-2.4465		-0.6		-1

								-0.4		-1

								-0.2		-1

								0		-1

		-1.69		1.69		-2.8561		0.2		-1

								0.4		-1

								0.6		-1

		-2.05		1.33		-2.7265		0.8		-1

								1		-1

								-1		0

								-0.8		0

		-0.73		-0.55		0.4015		-0.6		0

		-0.45		-0.27		0.1215		-0.4		0

								-0.2		0

								0		0

								0.2		0

		-0.13		0.05		-0.0065		0.4		0

								0.6		0

								0.8		0

		-0.73		-0.55		0.4015		1		0

								-1		1

								-0.8		1

								-0.6		1

								-0.4		1

								-0.2		1

		-0.53		0.45		-0.2385		0		1

								0.2		1

								0.4		1

		-0.65		0.33		-0.2145		0.6		1

								0.8		1

								1		1






Variation of predictions

python bayes gp plain.py data_3targets.xlsx
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Input file for 2D plot

data 3targets3descriptors.xlsx Header labels can have the following control tags at the top (case
insensitive).
max:t1 max:t2 max3:t1*tZ x:x y y:z
-3.13 0.25 -0.7825 -1 -1 -1

Specify following target functions more than one

233 105  -2.4465 :g:i 1 :8:: ‘mle:.’ (defaul.t): Filfd.maximum value
0.4 1 7 minidxj:: Find minimum a
02 B 06 Objective function is converted to —t
0 q 05 (t c}enotes the target function)
-1.69 169 -2.8561 02 B o4 -7 Ignore this C‘Olul.nn . .
0.4 1 03 neither as objective function nor descriptors
= ! o Specify descriptors to be used for 2D plot
15t column: #1 target function ‘x:’: used for x axis
2" column: #2 target function ‘y:*: used for y axis
3rd column: #3 target function (for future purpose ‘z:": used for x axis)

4™ column: #1 descriptor used for x axis
5t column: #2 descriptor
6" column: #3 descriptor used for y axis
#1 and # 2 descriptors will be used for 2D plot unless ‘x:’ and ‘y:’
are not specified



func

		max:t1		max:t2		max3:t1*t2		x:x		y		y:z

		-3.13		0.25		-0.7825		-1		-1		-1

								-0.8		-1		-0.9

		-2.33		1.05		-2.4465		-0.6		-1		-0.8

								-0.4		-1		-0.7

								-0.2		-1		-0.6

								0		-1		-0.5

		-1.69		1.69		-2.8561		0.2		-1		-0.4

								0.4		-1		-0.3

								0.6		-1		-0.2

		-2.05		1.33		-2.7265		0.8		-1		-0.1

								1		-1		0

								-1		0		0.1

								-0.8		0		0.2

		-0.73		-0.55		0.4015		-0.6		0		0.3

		-0.45		-0.27		0.1215		-0.4		0		0.4

								-0.2		0		0.5

								0		0		0.6

								0.2		0		0.7

		-0.13		0.05		-0.0065		0.4		0		0.8

								0.6		0		0.9

								0.8		0		1

		-0.73		-0.55		0.4015		1		0		1.1

								-1		1		1.2

								-0.8		1		1.3

								-0.6		1		1.4

								-0.4		1		1.5

								-0.2		1		1.6

		-0.53		0.45		-0.2385		0		1		1.7

								0.2		1		1.8

								0.4		1		1.9

		-0.65		0.33		-0.2145		0.6		1		2

								0.8		1		2.1

								1		1		2.2






%, prediction and aquisition functions

Variation of predictions

python bayes gp plain.py data 3targets3descriptors.xlsx
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II:E _E %75\

python bayes gp plain.py data 3targets3descriptors.xlsx
max_num_probesZiEOL THRMNEHLLELVH

RIS

num_rand_basisFIEOLTHRRMAEHLGZLVD

random_seedZZHICLTRITT D&, RITZLICRLGHEABELEM TS,
A EINEITL. WEINEDLLLELD

Jﬂ#%b&b\f—&bkld:v'—é‘l’éiﬁ'ﬁﬂ' (+¥c‘:&’bl-&§‘éh6)

and aquisition function:
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AHAT7AIL
AATF7ALI

data simple.xIsx: 1 B BIBAE2 R F (TI74ILRER)

data 2targets.xlsx: 2 H BIEAE25C R F ANT 7ML
data_3targets.xlsx: 3B BIBAE25C 1+ A AT 7ML

data 3targets-predictl xlIsx : 3HRIBAE2EE R+ AAT7AIL
data 3targets3descriptors.xlsx: 3 H RIBAE3EE B+ AAT7MIL

HAI71IL
data 2targets-predictl .xIsx: B FIBEIE1 D FBIH %
data 2targets-predict2.xIsx : B BIBEE 2D F 872



JASSLI7PAIL

bayes gp gui.py: N Agx#E{bGUIZT AT 5L

bayes gp plain.py : N Xgxl{bCLIT AT 5 L

bayes_gp plain.bat : N XEx@EILGUIT AT S LEFEENT S
INVFIT7A )L
py36IRBIRIEAZZ THLEITT S

sk
bayes gp tutorial.py: N Xz {ECLIT AT 5 L
gp_regression.py : AV R@FEEIFT AT S L




MR RATAT S LDEE

bayes gp_ tutorial.py

HED 21— DA VR—
import sys

HINGA—BDYFR

class tkObject:

class tkParams(tkObject):

#7 TV r—av 3R
class tkApplication(tkObject):

#{R T A8

def terminate(app, message = None, usage = None):
#ERA1E

def initialize():

HI BB S | BT/ A—4EFH

def update vars(app, cparams):

#T —BEXIsxBH DN E.csvI 7LD DERARAA ., BB FEB A, FET—2LFRT—RICHT5
def load data(app, cparams):
return target, tlabel, descriptors, target mode, target value, idx_train, X_train, t train_org, t train, x_all, t all

H#RAT
def execute(app, cparams, wait_by_input = True):
#execute)FEUSHIL
if name ==" main ":
app, cparams = initialize() ##EA1E

update vars(app, cparams) HEE BRI M CEREEH

execute(app, cparams) #ZEIT



#7045 A PHYSBOETER 4

def execute(app, cparams, wait_by input = True):
#T—RBEAH AR
target, tlabel, descriptors, target mode, target value, idx_train, X train, t train_org, t train, X all, t all ¥
= load data(app, cparams)
# policy Dty
policy = physbo.search.discrete.policy(test X =X all, initial data = (idx_train, t train))

#—REDT YL NoneTHNIE, BT LIZEIL, HiEEXFS5Z2 5. ERIRICEHINEZRET S
1f seed 1s not None:
policy.set seed(0)

# N Xk (BRR) E1T
actions = policy.bayes search(max num_probes = cparams.max_num_probes, simulator = None,
score = cparams.score_mode, interval = cparams.interval, num rand basis = cparams.num _rand basis)

# Hisotry object® BN 5
res = policy.export history()
best fx, best action = res.export all sequence best fx()

# SRR
score = policy.get score(mode = "EI", xs = X all)

# BT, BRI MOFEHE. 78
mean = policy.get post fmean(X all)  #F13

var = policy.get post_fcov(X_all) #oEX
std = np.sqrt(var) HRERE
mean_m_sigma = mean - std #1cD TR

mean p sigma = mean + std #1c0 LR



MBRRATOT S L: T30 H%BNE

def execute(app, cparams, wait by input = True):

#TITHRDT—EREXIRTY ) ILI-EZDEIME

# OV RIZ—FbaWNT —3Z1FT
def find nearest data(x, y, xlist, ylist):
return ihit, minr2
# 2) DD I ZERE %L (callback)
def onclick(event):
xe, ye = event.xdata, event.ydata # event.xdata, .ydatalZ

# O OLERMEBEDT—2ENASTILNS

# matplotlib@figA T U tkinterD A X2 hE#EE (bind)
fig.canvas.mpl connect("button_press event", onclick)



IT7— - - NTHSDIH

- bvte Oxef in position 0@ illezal multibvte sequence

PythonZs& MinterpreterB FFE(F. TI—FEILI=TAT I LITH. B, FRGEER
~LTNS,

INT LiR—k: LTORBEZFEESH T tkamiva@ms.titech.ac.jp ~ ¥R

SeHFENLET
1. OS (Windows10, OS X7g&) HXU/NN—T3
2. EfTTLE=T RIS LDN—=23y (FBAGESIEXI7Z7AINDEALRET),
HoENITOTS LB EZRA
3. AR7A4IL HAT7A IR T
4. T53—H*¢yt—IDAD) =239k,
HHENFaAVY—ILEHADT7AIL
AV —ILHADEYE (JFALIE>ZFE-TI7AILIZEETD)
c> FETATURSA2 > out.txt
EFHEPETATURTA QA —IILH D out xtITRTFSNFET,
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