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ŦŬŻƅ� ҷΗӈΗɋ̝ҺɦӈƃѾ˧ļɦɞ̝ҺϴӈΗɋ̝ŖiƃѾ˧ļɦɞ̝ØƝIϴ̨͉͡ҺđӈđĿ͉͡Ҹ�

A01-2 
ϴ 

25120003 
y�®y��§¬pdY

\ NMRϴ˸ϱʜIҬ
фҬͽǾł 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ʓǣ� Ѻĭ 
ƃ※͉͡Ѯ̷ˢÎ̠łƱ͉͡Ⱥ̣ů

wy��͉͡{¬~®�®�§®�

® 
3 

A01-3 
ϴ 

25120004 
y�®y��§¬p)Z

ιd(/\ϭϮ̔çćI

ʂ͢ѯϡ̞dɎT 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

Дϛ� Ʊ 
ƃ※͉͡Ѯ̷ˢÎ̠łƱ͉͡Ⱥι͗

ƱΗŤ͉͡{¬~®�®�§®�® 
4 

A02-1 
ϴ 

25120005 
y�®y��§¬pdƐ

A-�®~ҨļϱʜdY

\ƈ̟�ª{y��¨I

ʸͷ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ҩÉ� ˊ ʚŃƠƱ̡Ɨ͗Ʊ͉͗͡ɫɓ 4 

A02-2 
ϴ 

25120006 
y�®y��§¬p*ɇ

-ƢѹͿō̔Ʊӈ�¡�

uȔIǎȫɿɖʦȸ̬I

ĳĠ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ƾʕ� όʁ ʚÌƠƱƠƱѶǥƱͿ͉͗͡ɫɓ 3 

A02-3 
ϴ 

25120007 
y�®y��§¬p`̥

%<ФǧƠ�¦�o�®

¨I̽ɗɤć 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ʕѯ� ǯʿ ƃ※ơɰş˕˝ VLBIϰ˸Ⱥɫɓ 4 

B01-1 
ϴ 

25120008 
ƆΞ{¬w¬pdsaA

-y�®y��§¬pN

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

̦¹� ĨǸ ÌњƠƱȩƔƱ͉͗͡ɫɓ 3 

͉͡ 
Ҕ̼ 

Љқ̭Ţ 
͉͡Љқŧ 

͉͡ʒѯ ÖϡΩ˒ŧ 
Ⱥǘ˂Ѱ 
љǔ 
ή 

ʸȵų
ɭ 

X00 
Η 

25120001 
y�®y��§¬paҬ

˅ĉ�®~Ҩļ͗Ʊĳȵ

NIɦɞaǺƔ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

Ǜ̦� ́Î 
ʚÌƠƱƠƱѶɳҘƎĳȵ͗Ʊ͉͡

͗ɫɓ 
16 

Y00 
ɦ 

15K21718 
y�®y��§¬paҬ

˅ĉ�®~Ҩļ͗ƱIƃ

Ѿ˧ļɦɞ 

Ƕȵ 27ǷǾӞ
Ƕȵ 29ǷǾ 

Ǜ̦� ́Î 
ʚÌƠƱƠƱѶɳҘƎĳȵ͗Ʊ͉͡

͗ɫɓ 
6 

A01-1 
ϴ 

25120002 
y�®y��§¬p`̥

%<ɳR%ń̥ MRI ̨
ćIĳ̣ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

Ǆʾ� )([ ÌњƠƱƠƱѶńƱ͉͗͡ɫɓ 5 
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Ic�ª®� 

B01-2 
ϴ 

25120009 
y�®y��§¬pdY

\̂ƇʸхIɅĠ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

Ǜ̦� ́Î 
ʚÌƠƱƠƱѶɳҘƎĳȵ͗Ʊ͉͡

͗ɫɓ 
5 

B01-3 
ϴ 

25120010 
̠̔��§¬pay�®

y��§¬pIϜŤdY

\ρ̍ˢĭIɅĠ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

͓Ǡ� ư˟ ʚÌƠƱƠƱѶΗŤɰł͉͡ ͗ɫɓ 4 

C01-1 
ϴ 

25120011 
k®�¨ˢdY\Ҭ˅ĉ

�®~IҍΙȍy�®y

��§¬p 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

С͟� ʁƢј 
ƃ※͉͡Ѯ̷ˢÎ̤ʵȿϠΗŤ͉͡

ȺÎѯȩƔ͉͡љѬ͉ ͡p¨®�ѫ 
4 

C01-2 
ϴ 

25120012 
{��¦��§�o�e

zɘ→c�ª®�dY\

y�®y��§¬pI˯

łaȟ̥ 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

͓˕� ÿ˅ 
Ύϴɭ̠͉͡Ⱥɭ̠ɘ→͉͡Ϳɫ

ɓ 
3 

C01-3 
ϴ 

25120013 
ƠϬʼcy�®y��§

¬pNIΎϴĴƱ̹c�

ª®� 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ˀǠ� ͒Ñ ʚÌǥʵƠƱȩƔ̠ǥƱѶɫɓ 5 

C01-4 
ϴ 

25120014 
y�®y��§¬p`ó

ч7\ŞϭłƐ̻Iȋł 

Ƕȵ 25ǷǾӞ 
Ƕȵ 29ǷǾ 

ϛÖ� ¯ȵ ȳȴΥƖƠƱ̠ǥƱљɫɓ 3 

Ύɋɦɞϴ̨͉͡� ϴ� 15� Ú 

A01 
đ 

26120501 
̣çͿƂç NMRϱʜI
ҬǾłay�®y��¨ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ġʗ� Ѕ Ń˫эƠƱċ̣ͧů͗Ʊ͉͗͡ɫɓ 1 

B01 
đ 

26120502 
h�¨n®��ey̩Ҏ

Iļ̹҈˔˸ƸdY\̯

ȣ��§¬pI̤ʵȟ̥ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ǡ̦� ɪƵ Ń˫эƠƱǥƱ͉͡Ѷɫɓ 3 

C01 
đ 

26120503 
̯ȣ��§¬pdƐA-

љġp¦�ɍ͏ƮIĚѫ

ȣŖi̾ѰʸхIġʜ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

̈ǣ� ¯Ʊ 
Ń˫эƠƱƠƱѶȩƔ͗Ʊ͉͗͡Ğ

ɫɓ 
1 

C01 
đ 

26120504 
y�®yϡ̞dƐA-�

®oÔ+̊ь͛dǈ7\

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ɸѡ� όш ͰˣƠƱwy��ȩƔͿĸɫ 1 
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Ч҆ǒǾIƱΧȻˢIѮ

̷ 

A01 
đ 

26120505 
y�®yȣ`Ĩ̥R<ç

ǹљŮŪȣçļIҬфӂ

˅ĉMRe�®x¬p 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Φ͈� ͔ʁ 
ņϔƠƱ�ª¬�dcńǥƱ{¬~

®ɫɓ 
6 

A01 
đ 

26120506 
y�®yȣ`ë?<ɳϬ

ƞ˅ĉ NMRy�o�¨
ĘʸȵˢIѮ̷aGPCR
͉͡NIȟ̥ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

²̦� ŉϫ ʚÌƠƱƠƱѶϚƱͿ͉͗͡ĸɫ 2 

A01 
đ 

26120507 
̯ȣ`̥%<ƞѻǙ��

�«®oIŦƸ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ʋ̦� ɳÑ ¿ǤƠƱ̣ çѲȗńƱ͉͡ȺĞɫɓ 1 

A02 
đ 

26120508 
ʶä˷Тʦ�¬�¨Ҟș

Ѫ`̥%<̔ȣ̠̔Ʊƻ

ҪNIy�®y��§¬

pIђ̥ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ț̌� ҋҁ ʚÌƠƱ̔ȣ͉͡Ⱥĸɫ 3 

B01 
đ 

26120509 
łƱŘȟ�®~ϴ˸a�

ezɘƸdY\�®~Ҩ

ļŘȟłƱI͋※ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

å�ʓ� ǝȎ 
ʚÌƠƱɳҘƎĳȵ͗Ʊ͉͗͡Ğɫ

ɓ 
1 

B01 
đ 

26120510 
̯ȣ��§¬paIϜŤ

dY\�®~Ŧł͉͡I

ɳǗѮ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ѫǓ� Ơэ ʚÌƠƱƈ҉͉͡ȺĞɫɓ 1 

B01 
đ 

26120511 
y�®y��§¬pdY

\����eyw�¢©

®w¤¬ϱʜ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ƴϛ� ȁá ʚÌƠƱǥƱ͉͗͡ĸɫ 5 

B01 
đ 

26120512 
y�®y��§¬pdY

\ƠϬʼk¨wf�e�

®x¬p�®~IϱʜȻ

ˢI͋※ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ҊⅡ� Ë 
ʚÌǥʵƠƱΗŤ̠ǥƱ͉͗͡Ğɫ

ɓ 
3 

B01 
đ 

26120513 
y�®yȣ`Ĩ̥R<Ơ

ρ̧ǾҍΙȍwy��I

�®~ϱʜa��§¬p 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

¹Ǔ� ϤÀ ʚÌǥʵƠƱǥƱѶĞɫɓ 1 
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A01 
đ 

26120514 
y�®y��§¬pdY

\��ιĖCI̔ç̨ć

ϡ̞�e��oyIϱɽ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ƾε� ѹ¯ 
҈˔уöƠƱċͧҘƎɫα͉͡{¬

~®Ğɫɓ 
1 

C01 
đ 

26120515 
̾Ѱy�®yϡ̞ Deep 
Architecture dY\�
oy� ϱʜ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ǻѡ� ш 
҈˔уöƠƱƠƱѶȩƔ̠ǥƱ͉͡

͗ɫɓ 
2 

C01 
đ 

26120516 
ʂͿĤ�®~IĘǲ̹Ɔ

Ξь͛d(/\ʍђþˈ

ȣI͉͡ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ʗǚ� ※Î 
ǄǚƠƱƠƱѶ̠ǥƱ͉͡љ(ǥƱ)
Ўǰ 

1 

C01 
đ 

26120517 
Ɛʕ̀ʹaRBI 3˅ĉ
ʸхҟâˑвȿϠa:I

y�®y��§¬pNI

ȟ̥ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ơ˴� ͥƢј ǚʯƠƱΗŤ͉͡љɫɓ 1 

B01 
đ 

26120518 
ä¦¬oϟĤġϱˢdY

\ҍΊҪ̹��̔ȣ��

�¬pˢIѮ̷aȟ̥ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ǫ� ¯Œ 
ŧŝǖƠƱʔʙʖɱwy��͉͡

ȺĞɫɓ 
3 

A02 
đ 

26120519 
ѣǘѧǼűãI 3˅ĉҬ
ͽǾ��§¬paѧǼȍ

ȵI̠̔ˢĭIʴĠ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ǎ˙� čɽ ÌњƠƱǥƱ͉͗͡ɫɓ 2 

B01 
đ 

26120521 
y�®yʍђĪȗ̠→d

Y\�ej�k�oyI

<rIy�®y��§¬

p 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

˖ő� ˉͦ ÌњƠƱƠƱѶȩƔƱ͉͗͡Ўǰ 1 

B01 
đ 

26120522 
ƆΞ{¬w¬p`̥%<

Фä͌ƕ MRI Iʂ͢ѯ
ġϱδIŨ² 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

̦ͪ� ˊͶ ÌњƠƱƠƱѶǥƱ͉͗͡ĸɫ 1 

C01 
đ 

26120523 
���«®oʸхIy�

®y��§¬pIɖ˗ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

³Ƕ� όǉ ƠѱƠƱƠƱѶƐ͎ǥƱ͉͗͡ɫɓ 1 

C01 
đ 

26120524 
̯ȣ��§¬pNIΉŤ

9→̹c�ª®�aʍђ

ł 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

˞ő� ťá ƠѱƠƱ̤ʵ͗Ʊ͉͡ȺĞɫɓ 2 
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A01 
đ 

26120525 
ѕßƮ̷̞IĴƱ̹ż

Ъ̹Īȗ˂ʸIƻҪw

�¢©®w¤¬�®~Ҩ

ļƋ͉͡ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ͼ˦� ʈ ǺǠƠƱ̠ƱͿ͉͗͡Ğɫɓ 3 

C01 
đ 

26120526 
ƆΞ{¬w¬pdƐA-

ФҬ˅ĉҍΙȍěćI˂

ʰƱΧdѰ7\͉͡ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ќÉ� ʇȈ ѫǡƠƱƠƱѶǥƱ͉͗͡Ğɫɓ 1 

C01 
đ 

26120527 
y�®y��§¬p`ƻ

̞7\¯φł¼ȵġġʜ

ˢIƆΞ{¬w¬pdƐ

A-ɭ̠Ɛ̻ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ǎⅡ� čǩ ǥƱѶƠƱȩƔǥƱљĞɫɓ 1 

A01 
đ 

26120528 
ƜɭєɃƳƸȣ`ѠϭR

<ƜɭєɃ`̥%<j�

�oy̰Ȧ�ej�®k

®ɖΆ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

̦Ŝ� ŷȇ ¹ƤƠƱ̠ǥƱљɫɓ 1 

B01 
đ 

26120529 
y�®y��§¬p`̥

%<ρѭ̲y�o�¦�

IʸхɘƸ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ǭǣ� ǅƮ ʚÌ̠͗ƠƱ̠ǥƱљЎǰ 1 

C01 
đ 

26120530 
y�®y�®~IƞѻǙ

��§NIћŖiҬф

)@―҈ĴϴʹȻˢIѮ

̷aʴϻ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ϛ̅� čʿ 
¿ǤƠƱ�y�ice¬�y�§͉

͡Ⱥɫɓ 
3 

A01 
đ 

26120531 
y�®y��§¬pI˯

łdY\MRy�o�¨
ys�®NI�®~Ҩļ

Ʊ̹c�ª®� 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ʮ̦� ҂Ƶ 
ɽ˟ƃѾń̵ƠƱńƱɫα͉͡{¬

~®ɫɓ 
2 

A01 
đ 

26120532 
ƠϬʼ͑Ί˧ļe�®x

¬pdY\̺Пs¦�I

ѻǙƋȩƔƜɜ˂ʸIϱ

ɽ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

χ˕� ͦƠ 
˜Μ͗ƱȿϠƠƱѶƠƱ͑Ίϴʹ£

���͉͡ų 
2 

A01 
đ 

26120533 
�yu¬�§¬pdY\

1ġƮ FRETČƮϴɭ�

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ʛ˖� ȁæ 
ƃ※͉͡Ѯ̷ˢÎ̠łƱ͉͡Ⱥϴʹ

͗Ʊ͉͡˂ʸ͉͡ų 
2 
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®~I��§¬p 

C01 
đ 

26120534 
y�®y��§¬p`̥

%<��p�®~I In-
situŞϭł 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Bi� Chongke 
ƃ※͉͡Ѯ̷ˢÎ̠łƱ͉͡Ⱥ͉͡

ų 
1 

A02 
đ 

26120535 
y�®y��§¬p`̥

%<ҝIùçЂ͆I͑Ί

˂ʸIϱɽ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ϑ̣� ȁƮ 
ƃ※͉͡Ѯ̷ˢÎ̤ʵȿϠΗŤ͉͡

Ⱥ͉͡ų 
4 

A01 
đ 

26120536 
y�®y��§¬p`̥

%<Ơι¹˅ϭϮѡd(

/\ρ̍ϭϮȩƔğ̠˂

ʸIϱɽ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ⅱʕ� áȞ 
ƃ※͉͡Ѯ̷ˢÎȩƔуö͉͡˂ʸ

ιȩƔуöϜŤ͉͡{¬~®¼Û͉

͡ų 
1 

A02 
đ 

26120537 
�¦�o�®¨̽ɗɤć

`(1c&˔̟u��§

ˣәӑӍӐIm®�o�

ªx® 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

ƅǕ� ɽǺ 
ƃ※͉͡Ѯ̷ˢÎƲƷυ͉͢͡Ѯ̷˂

ʸĸɫ 
4 

A02 
đ 

26120538 
̯ȣ��§¬pdY\ƈ

҉̷̣Ä˸I<rIƈˏ

˧ļ�®~)ZIȩƔɅ

Ġ 

Ƕȵ 26ǷǾӞ 
Ƕȵ 27ǷǾ 

Ƒ� Ҭǟ 

ƃ※͉͡Ѯ̷ˢÎ˫˥͉͡Ѯ̷˂ʸ

ƈ҉˦ˣ˫Ǝϰ˸͉͡Ѯ̷{¬~®ƈ

҉˦ˣÄ˸͉͡p¨®�p¨®�§

®�® 

2 

A01 
đ 

16H01525 
ƞѻǙwy��̣̔Ʊd

(/\�®~Ҩļ͗ƱI

ǗѮ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǎʛǡ� ˓ʿ Ń˫эƠƱ҈Ʈ͗Ʊ͉͡Ⱥɫɓ 1 

A01 
đ 

16H01526 
ҬͽǾ~¬�oПƂç

NMR IƆΞ{¬w¬p
˸ƸˢѮ̷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ġʗ� Ѕ Ń˫эƠƱċ̣ͧů͗Ʊ͉͡Ѷɫɓ 1 

C01 
đ 

16H01527 
y�®y��§¬pdY

\̛̹͋͑Ί·γ��¨

�e��oyIΞ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǚѡзКö Ń˫эƠƱńƱ͉͡Ѷĸɫ 1 

A01 
đ 

16H01528 
y�®y��§¬pdY

\ƠϬʼr��s�®�

ϱʜ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

̦ƾ� ĉ 
ʚŃƠƱʚŃ��dk¨�l�¬o

˂ʸɫɓ 
2 
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A02 
đ 

16H01529 
ʍђcƐǽєɃdY\Ҭ

©e�¨zɭ˨]IҬф

Ä˸ȻˢIѮ̷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

±Ɖ� ưȞ 
ʚŃƠƱƱѾ͗Ʊ�ª¬�dc͉͡

Ⱥĸɫ 
1 

A01 
đ 

16H01530 
y�®yȣIɊȊdY\

MRI ƆΞ{¬w¬pI
ɳǗѮ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ýϛ� άȞ ƲњƾƠƱǥƱ͉͗͡ɫɓ 1 

A01 
đ 

16H01531 
Ҭ˅ĉ NMR�®~ϱʜ
ˢIѮ̷(Yi GPCR
I˂δϱɽNIȟ̥ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

²̦� ŉϫ ʚÌƠƱƠƱѶϚƱͿ͉͗͡ĸɫ 1 

A01 
đ 

16H01532 
̯ȣ��§¬p`̥%

<�șġɴ͛ȅIΎϴ̹

ɘƸ→I͋※ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ʓ※� ǐư 
ʚÌƠƱƠƱѶɳҘƎĳȵ͗Ʊ͉͡

͗Ğɫɓ 
1 

B01 
đ 

16H01533 
�ezɘƸdƐA-

TEMфǾ→�®~ϱʜ
dY\ϲƬѮ̷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

å�ʓ� ǝȎ 
ʚÌƠƱƠƱѶɳҘƎĳȵ͗Ʊ͉͡

͗Ğɫɓ 
1 

B01 
đ 

16H01534 
y�®y��§¬pdY

\Тʦ�¬�¨ġČIҬ

фłҬͽǾł 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ț̌� ҋҁ ʚÌƠƱ̔ȣ͉͡Ⱥĸɫ 1 

B01 
đ 

16H01535 
Ҭ˅ĉ͢ѯρ̧ǾIy�

®yłdY\Řȟw�¢

©®w¤¬ϱʜ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ƴϛ� ȁá 
ƃ※͉͡Ѯ̷ˢÎ̤ʵȿϠΗŤ͉͡

Ⱥ˂δʖɱs¬�¢�®w¤�¨�

ve¬͉͡{¬~®͉͡ų 
5 

B01 
đ 

16H01536 
Ҭф�®~ŦłϴʹdМ

7\̯ȣ��§¬pdƐ

A-ϰ˸ϟĤ�ve¬ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

  
ѫǓ� Ơэ 

ʚÌƠƱƈ҉͉͡ȺĞɫɓ 
2 
 

B01 
đ 

16H01538 
y�®yȣdƐA-Ơρ

̧ǾҍΙȍwy��I�

®~ҨļƋΞ��§¬

pȻˢIʸͷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

¹Ǔ� ϤÀ ʚÌǥʵƠƱǥƱѶĞɫɓ 1 

C01 
đ 

16H01539 
Īѵ�¨��¬�w¬

dY\ƞ·γy�®yö

ŢIʴĠ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ҊⅡ� Ë ʚÌǥʵƠƱȩƔ̠ǥƱѶĞɫɓ 3 
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B01 
đ 

16H01540 
ιIҬ˅˂δdY\ϳЄ

ϡЖIƸѢ̹cϱџ`ƻ

̞7\y�®y��§¬

pȻˢIѮ̷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǎʝ� ¯ј (ϏI˕ƦƮƠƱƐǹ͉͡Ѷɫɓ 1 

A01 
đ 

16H01541 
y�®y��§¬p`̥

%<��ι˧ļIҬʂ͢

ѯġϱδϱʜaιȩƔ˼

IŦƸ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ƾε� ѹ¯ 
҈˔уöƠƱƠƱѶȩƔ̠ǥƱ͉͡

͗ɫɓ 
3 

C01 
đ 

16H01542 
Deep Learning `̥%
<y�®y�oy� ̨

ćϱʜȻˢI͋※ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǻѡ� ш 
҈˔уöƠƱƠƱѶȩƔ̠ǥƱ͉͡

͗ɫɓ 
1 

A02 
đ 

16H01543 
ƲƷĥʒǃǾɟZIIĘ

ʸͷdY\ͽǃƲƷ→I

ǗѮ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ǭì� ˮτ ŧŝǖƠƱ̠Ʊ͉͗͡Ğɫɓ 1 

B01 
đ 

16H01544 
ä¦¬oϟĤƞĉġϱˢ

dY\ҍΊҪ̹��̔ȣ

���¬pˢIɊȊaƻ

Ϣ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǫ� ¯Œ 
ŧŝǖƠƱʔʙʖɱwy��͉͡

ȺĞɫɓ 
1 

A02 
đ 

16H01545 
̠̔ˢĭ�ƈ̟ΎϴƱI

ΉpŤ_9dY\ѣǘѧ

ǼűãI͢ѯ��§¬p

I˯ł 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǎ˙� čɽ ÌњƠƱǥƱ͉͗͡ɫɓ 2 

B01 
đ 

16H01546 
ļ̹y�®y��§¬p

I̠→a:I�ej�k

�oyNIȟ̥ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

˖ő� ˉͦ Ń¿ǤǬ※ƠƱ̡ ƗȿϠ͉͡Ⱥɫɓ 1 

C01 
đ 

16H01547 
���«®oʸхIy�

®y��§¬pa§u¬

�§¬pdY\Ύϴ̹ɘ

˸ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

³Ƕ� όǉ ÌњƠƱȩƔƱ͉͗͡ɫɓ 1 

C01 
đ 

16H01548 
ʸх̹̯ȣ��§¬pI

<rI�~ƱΧc¨t§

z�çͿIʸͷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

˞ő� ťá ƠѱƠƱ̤ʵ͗Ʊ͉͡ȺĞɫɓ 1 
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A02 
đ 

16H01549 
˦ˣѲ̉ġѡd(/\̯

ȣ��§¬pIђ̥ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ҧƕ� ôư 
ȚǠƠƱƠƱѶ͐Þ̤ʵ̠ǥƱ͉͡

љ̠ǥƱƎɫɓ 
1 

A01 
đ 

16H01550 
�o©j}®�yq®¨

I̞Ж`Їɽ7\y�®

ycȩƔϡ̞ŌãIʼΆ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

įő� ¯˻ ¿ǤƠƱ̣çѲȗńƱ͉͡Ⱥĸɫ 1 

B01 
đ 

16H01551 
ƞѻǙj�oy�®~I

<rI���«®oɘƸ

ɴˢIѮ̷ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ʋ̦� ɳÑ ¿ǤƠƱ̣ çѲȗńƱ͉͡ȺĞɫɓ 1 

B01 
đ 

16H01552 
s�®©¬��i�¬ö

ŢI̯ȣ��§¬pϱʜ

dY\ČЃУʸхƜłN

Ic�ª®� 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

СÉ� ¯ј 
̏ʕƠƱ�¨y�«®͗Ʊ͉͡Ⱥɫ

ɓ 
3 

B01 
đ 

16H01553 
�ez̠→dƐA%< 3
˅ĉőƮe�®xIͽǃ

ł 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

·ǣ� áÀ ̏ʕƠƱƠƱѶċͧ͗Ʊ͉͡љɫɓ 1 

C01 
đ 

16H01554 
y�®y��§¬pdƐ

A-�®~ҨļƋĪȗI

<rIɭ̠Ɛ̻ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ǎⅡ� čǩ ǥƱѶƠƱȩƔƱљĞɫɓ 1 

B01 
đ 

16H01555 
Ȝ̠ƱNI�®~ҨļƋ

c�ª®�ay�®y�

�§¬p`̥%<ρѭȣ

̲̖IʸхɘƸ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ǭǣ� ǅƮ ʚÌ̠͗ƠƱ̠ǥƱљЎǰ 1 

C01 
đ 

16H01556 
˽΅e�c¨ġϱ`̥%

<̯ȣNIc�ª®� 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

±˩� êÆ ѰⅡƱѶƠƱ̠ǥƱљĞɫɓ 2 

A01 
đ 

16H01557ҷȂˈҸ 
y�®y��§¬pdY

\ι�oª̖ȱɅĠac

¨t§z�ɘƸ 

Ƕȵ 28ǷǾ Ýϛ� ́ 
˜Μ͗ƱȿϠƠƱѶƠƱ͑Ίϴʹ£

���͉͡ų 
1 

A01 
đ 

16H01559 
ҿġƮyo§®�¬pϢ

)ZȖZ]\��p�

®~Iy�®ył 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ƳÉ� ́Î 
̠łƱ͉͡Ⱥ̣ů˂δ͗Ʊ͉͡{¬

~®̕ħ͉͡ų 
1 
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A01 
đ 

16H01561 
y�®y��§¬p`̥

%<Āҙϔd(/\ҝI

ȩƔs®�d¬pI͉͡ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

ϑ̣� ȁƮ 
ƃ※͉͡Ѯ̷ˢÎ̤ʵȿϠΗŤ͉͡

ȺÎѯȩƔ͉͡љѬ¼Û͉͡ų 
1 

A01 
đ 

16H01562 
y�®y��§¬pdY

\҈ҞŌͻƮʸхϱʜI

кфҬġϱδł 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

åϛ� ¼͜ 
ƃ※͉͡Ѯ̷ˢÎ̤ʵȿϠΗŤ͉͡

Ⱥ�ej��dk¨͉͡љѬ͉ ͡p

¨®�ѫ 
1 

B01 
đ 

16H01563 
Ơ˔ƄĘͣďk�{¨d

Ѱ7\ƠϬʼ˨çw�¢

©®w¤¬�®~I̯ȣ

��§¬pϱʜ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ơэ� ĻŲ 
ƃ※͉͡Ѯ̷ˢÎƲƷυ͉͢͡Ѯ̷˂

ʸυ͢ȿϠљѬ͉͡Ѯ̷ų 
2 

A02 
đ 

16H01564 
y�®y��§¬pdY

\ƈ҉̷̣Ä˸I<rI

ƈˏ˧ļ�®~)ZIȩ

ƔɅĠ 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

¹̦� ×Ʈ 
ƃ※͉͡Ѯ̷ˢÎ˫˥͉͡Ѯ̷˂ʸ

ƈ҉˦ˣ˫Ǝϰ˸͉͡Ѯ̷{¬~®

̕ÛȿϠ͉͡ų 
2 

B01 
đ 

16H01565 
˅ĉŞƜ͢ѯCI̯ȣ�

�§¬pdY\ƈ³ʸх

e�®x¬pIҬǾł 

Ƕȵ 28ǷǾӞ
Ƕȵ 29ǷǾ 

Ҭˁ� Ĺ 
ƃ※͉͡Ѯ̷ˢÎ˫˥͉͡Ѯ̷˂ʸ

ƈ҉˦ˣ˫Ǝϰ˸͉͡Ѯ̷{¬~®

¼Û͉͡ų 
1 

đĿ͉͡� ϴ� 75� Ú 
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ǝǛŦŬǑÒ/Ţş¹1ĳƙǘǞ_sI�¡Ǚ�

͉͡ҘƎI͉̼̹͡ŖiĐçʸȬd@%B�ȟĿʂd϶оR<Ėǁ`́d϶оRB-=3%�EIY&c̊*�ȶ*ƃ

IƱϠ˕˽IŨ²ȋłd@c*\͉͡ҘƎ�C$\)�͉͡IƱϠ̹βʅҷȟĿҘƎI̓Ȭdς?<ΊΛ�ȟĿʂoCI

͉͡ȵʟ`̷Ǘ39\ƕŤdg:IĖǁͮҸ`¹Ȝd϶оRB-=3%� 
� ƠѢIҬ˅ĉϴ˸�®~dҀ3]<Ϭĭȣ`ɅĠ7\�®~ϱʜIͿΎ̹ȿϠIѮ̷gҺʙ<\O+��®

~͗ƱʂÖ�d(/\ĐBI͗ƱġѡdĒу7\ŸΖIЉқC$\ҼʕҘƎCgҺƞ-Iρ̍͗ƱġѡIҬ˅

ĉϴ˸�®~dʄы̹dy�®yȣ*ƯƇ7\1a`Ɛʕő̠aR<y�®y��§¬pdˤ̼RҺ̣ůġƮ

)Z�¦�o�®¨dς\ǴǺ%ρ̍͗ƱġѡIƻҪϴ˸͉͡ΩaȩƔ͗ƱΩIцɡdY[Һ1IЉқ`ϱ

˛7\Ҽ1]dY[Һy�®y��§¬pIɭ̠̹Ɛ̻`˯ł39\aasdҺҬ˅ĉ�®~Ҩļ͗Ʊas%

&O+ɳƱϠҘƎ`ĳȵRҺʕʫł7\�®~͗ƱʂÖdŨ/Bȶ*ƃIƱϠ˕˽IƆû̹Ĉã`͋※7\Ҽ 
 
� ,/71-ň��Ć�Ì/áƖĻņ/Åvrô±.'-�:Ĝ$-ŦŬǑÒ�*�:� 
� Y[˯-ρ̍`͆[<%a%&ң-c+ɖ͡Ȝ*ҺaEo\1a`͆

Zc%ϴ˸ȿϠIŨ²`s<ZRҺƠѢIҬ˅ĉϰ˸�®~`ɸ�̣p

Α/B%\Ҽ  
� 1]`Ƨ˂aɑ'Һ͗ƱȿϠI˕˽`ҏɳ̹dŨ²ȋł39\<r

dҺāÕũá+ƎŊũá�ſæ.ƔÂR<ҏɳ̹cƎŊďŬ/ĝľƩ`

ʸͷ7\Ҽȶ�gҺ:Iɴˢ→ʸͷI<rIBsQCWpIs*ҺлǷҺ

ȩƔ͗ƱġѡCƠ+cˤ̼`҃rB%\JYsJgRmqD(SpM)C$
\aΨ'\ҼSpMgҺҬ˅ĉ�®~dʄы̹dĖƇ7\y�®y(̯)ȣ
`Ĩ̥7\1aCҺ�®~)ZʍƠѵIȩƔ`ĺ̛Y-ɅĠC+\ȿϠ

IΗ͙C$\Ҽ1]oCs SpM gùħġѡd(%Bϓϊ̹ȵʟ`̣p
ĠRB([Һ:]ZIβȔd$\Ēуő̠`ɽ͋łRҺY[ȋĴcsI

d7\1agρ̍͗ƱĐçdҏɳ̹cǗѮ`s<Z7Ҽ 
 
� 1&R<̞̖ЂА`Ьo'ҺʕҘƎCgË 1-1 IY&dҺSpM tҬ
˅ĉ�®~ϱʜCҞϕcƻΟ`$MB%\ȩƔ͗ƱΩaҺ̣ůġƮ)Z�¦�o�®¨dς\ҺǴǺ%ρ̍͗

ƱIƻҪϴ˸͉͡Ω* SpM a%&m®�o�ªx®`аaRBΖǃdцɡ7\1aCҺƠѢIҬ˅ĉ�®

~`ĺ̛̹d͗Ʊ̹c͆Na@cM\ǖĹ�RsMǔ¯ũáas%&O+ɳƱϠҘƎ`ĳȵ7\Ҽ1]dY

[Һ�;3*ǚ�/¤ǁ�+.ďļ�;)0$ƨǒ.è )ǚĜ$-�Ƶ·œ.Ó(�ҏɳ̹c͗Ʊ̹ɴˢ

→`͋※7\1adY?BҺ$Zu\͗ƱġѡI͉͡dƠ+cˣŖĺʟ`s<ZRҺʙ<\O+�®~͗ƱI

ʂÖdŨ/BҺȶ*ƃIƱϠ˕˽IƆû̹Ĉãȣ`͋※7\Ҽ 
 
� :I �±2Å�)ǚ�w/u'/ǀňŢĶ`əM\Ҽ 
AӈRsMǔ¯ũá/ãƱӈҬ˅ĉ�®~Iĺ̛̹c˧

̥dY[Һ͗Ʊ̹ɴˢIП̹Ɯł`Ȇ+У171a

CҺρ̍͗ƱIùħIЉқ`ϱ˛7\Ҽ 
BӈgRmqD·œ/ŧŮӈƞʹcϭ̊IǍďdY[Һġ

ѡIùħȣ`Ф'<ҟâȣҽĒуȣdsaA%<ǈ

Жҽ̞ЖI��¨łˢdѰ7\̠→ɮă`ϟ&1a

CҺҏɳ̹ǗѮ`̣pĠ7Ҽ 
CӈėœÓš/öąӈҍΙȍC´͋ƻȣ`à&Ҭ˅ĉI

ρ̍͗Ʊ�®~dѰRBҺēç̹Åí)Zɭ̠̹Љқ

`Ό[иT1aCҺΎϴ̹Ȼˢ`˯łĳȵ7\Ҽ 
1]Z A, B, CdǈRBҺʕҘƎCgҺË 1-2IY&dҺ
ƻҪϴ˸p¨®�(ƻҪ GҺA01,A02)Һ��§¬pp¨
®�(��¨GҺB01)ҺȩƔ͗Ʊp¨®�(ȩƔ GҺC01)
I±@IҔ̼`(-Ҽρ̍͗ƱaȩƔ͗ƱIΖǃcцɡϜŤ`̼ɍ7ʕҘƎd(%BҺ��¨G(B01)Ie¬
~®�g®yϲƬaRBIȑĲ*̕dѠϪC$\Ҽ��¨ G(B01)gĴƷşǓ�ĀdƐA+ҺC+\=/¯φ

ȣI$\gRmqD·œ/ŧŮ`̼ɍ7ķěşEsR?VsHkq`¹Ȝ̹˂δaRB͉͡`чr\Ҽ 

Ë 1-2ǦǑÒ/ǀňŢĶ+ŐĴą 

Ë 1-1ǦJYsJgRmqD.Ó

(�ǖĹ�RsMǔ¯ũá�



- 14 / 38 - 

� ŦŬ/áƖşƊģǦ-#JYsJgRmqD�ǩ 
� ͗ƱagҺ(1)͉͡ΩIÙЇtȮƁdƐA%<ƻҪϰ˸dY[�®~`̚ȖRҺ(2):1)ZǏɭIЇɽƜɭ
`єɃRҺ(3)ȖZ]<ЇɽƜɭaÙЇ`ˑвRǈȟ39\1aCˢĭ`̷ϫ7\ϟ̋C$\Ҽ1I�Ƨ/đİr

ıƤns]I´ɲIΡ[мRdY[ÐɸI͗Ʊg̷ǗRB+<Ҽơçϰ˸Iʟ`ġʜRҺq�¦®Iˢĭ`

ΊBĩюR<�¢®�¬ĴƱg1IʼͶíC$\Ҽ¯ɴCҺлǷIϴ˸ȿϠI̷ǗdY\RsM/ǖĹ�±C

ƟŲǂ�ŋŞ7\̖ˡdҺ͉͡ΩI̽ȯ̹ϟ̋C$\ȡΆtϽϟѨІ*п%@)8dǚ1&R<�ƧrıƤn

s].Ó(�gRn±�ƒ �Êǌdc?B%\Ҽ1&R<ŶқgҺ̠̔ƱtłƱaˑRBҺƞɭIϪ΅*̣

pĠ7ϧ҅c̞Жd̼`Ũ/\̣̔tƈƱcE�̠͗ͬ

2ġѡ�dġҟ3]\͗ƱC̕dҞϕC$\Ҽ 
� JYsJgRmqD(SpM)ag1IY&cſ҇`ϱ˛
7\<rdɛʬ3]<��¨łҽc¨t§z�IΗ͙C

$\(Ë 1-3)Ҽ:IƐʕ̹cΨ'ɴg(1)Ҭ˅ĉ�®~IЇ
ɽƜɭ*˅ĉɭY[sǏc%(y�®y)aÙƸRҺ(2)Ї
ɽƜɭIùɭ*ǎ3-c\1aaҺ�®~NIђŤa`

ŦʂdϪЌ7\1adY[Һ(3)ÎȻdҚZc%ρļ̹c
ЇɽƜɭIєɃ`Şδd7\ʠΉpC$\ҼSpMIċҨ
g 1980 ǷÖIȔŇd͈ǣ́̄*ɛʬR<Îǥ͑ΊżЪ
Γ��¨Iþ¶��ĴƷáƇC$\Ҽ2000ǷÖŇh)Z
g DonohoZ*ɛŵRB%\ÍƄLqHqD(CS)*ϴ˸
ǥƱҺуöǥƱҺń̥ǥƱcEǴǺ%ġѡCҏɳ̹ȩƔ

ɅĠȿϠaRBƠ+cˤ̼`҃rB%\Ҽ 
 
	 ǇƸ!:Ì¡rÌØ/ŦŬ¯Å+ĨǑÒ+/Ǉ�=,/71.�Ɔ(�)0:� 
� �®~͗ƱIʂÖ*Ðo3dĩʙR@@$[Һ:I¹CҺ�®~�®yIʸͷt}��fgcѮ̷cEҺ£

®v®dǈ7\ȩƔIŞ̥ȣ`Ҭr\1a`̼̹aR<͉͡*ƞ-c3]B%\Ҽ¯ɴҺ͗Ʊ̹͆АɅĠ`̼

ɍ7�ªxgo�gҺēç̹cc¨t§z�t͉͡c�ª®�IʼΆˎѻC$\Ҽ 
� ʕȟĿҘƎgҺƠѢIҬ˅ĉ�®~)ZI͗Ʊ̹͆АɅĠIͿΎ̹ɴˢ→Iʸͷ`ɘч7\sIC$\Ҽ:

Iēç̹ɴͲaRBҺ(1)y�®y��§¬p(SpM)NIѠ̊ɂМҺ(2)ϧɭIρ̍͗ƱġѡaȩƔ͗ƱġѡaI
ŊŦъŹçĪҺ(3)ʄыȣIɖ˗dY\ţġѡѯIƙIƴĐɣȂҺI±̊`Ɛʕȸ̬dəM\ҼʕȟĿҘƎ*̣
pĠ7ɳ<c�®~ϱʜȻˢ͗Ʊ̹͉͡y~e¨gҺȩƔ͗ƱġѡIpcZ8ҺPnĐBIρ̍͗ƱҘƎd

Ơ+cˣŖĺʟ`Ŗn7Ҽ 
 

 ÿ°ǑÒ/ţă.Ə&$żƂ�

� ҘƎÖϡΩ`ũr<��¨ G(B01)(YiȩƔ
G(C01)I�¬�®gҺË 1-4d͏7Y&dҺьœd
ÆÚI̕ƸҘƎ͉͡�̛̹͋ȩƔğ̠NIΎϴĴƱ

̹c�ª®��(Ƕȵ 14Ӟ17ǷǾ)(Yi�ȩƔΎϴ
ĴƱI˯łaǗѮ�(Ø³DEX-SMI)(Ƕȵ 18Ӟ21Ƿ
Ǿ)IɕɃΊҪ*$\ҼDEX-SMII�ùƥ�0 AC
$[Һ�ПҺѢasdŅġc͉͡ʵΟ*ȖZ]B%

\ҼĴѢI$\͉҃͡ždY[ҺΎϴĴƱIġѡC

˧Ĵ$\ɳҘƎ*ȍȵ3]@@$\�aIs�¬�

`%<=%<ҼĶ'BҺ�c§¬pIƕd(%BҺ�ÐȔgʸͷ3]<ƱŶçͿI�¤ǁ2/ÿŗëǅ`ʒȒ7

\Ҽ�Һ�ʠΉpIʄыȣ`ϫĠ7<rdҺÐȔIãǕä+/�ÃŦŬ`ʒȒ7\Ҽ�aIȄϷ̹C͏ŴdǄT2

ɍǍ`%<=%<ҼØ²s�¬�dƐA+ҺDEX-SMI )ZI̠→ǀIpdY\ъŹçĪa˛ħRҺ̠͗ͬ 2
ġѡdǘ7\̣̔ƱƈƱIĐƎ`ũa=ƻҪǀaIŊĆçĪ`Ɛ͎a7\ъŹçĪ`ΚȵR<Ҽ1]dY[Һ

ƠѢIҬ˅ĉ�®~)ZҺÙЇ(��¨)`ͿΎ̹dǍ-ɴˢ→`Һ̣ ̔ƱƈƱġѡd͋※RҺ:]`ƻЫ7\

<rIŦŬ�©/E[`ȶ*ƃdȍȵ7\Ҽ 
  

Ë 1-4Ǧÿ°ǑÒ/ţă.Ə&$żƂ 
 

Ë 1-3ǦSpM .7:�ƧǜıƤns]�
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ǞǛŦŬǑÒ/ơâŢş/Ƽąñǘǟ_sI�¡Ǚ�

͉͡ʒѯĖdè`E1oCɽZ)dRY&aR�EI͛ǾюȵC+<)�o<�ȟĿʂd͉͡ҘƎaRBϷƸR<͉͡

IǈЖd̎ZRBIюȵǾŤ%d@%B�ēç̹d϶оRB-=3%�ȝϪdȟ6�đĿ͉͡`ũr<͉͡Ҕ̼2aI̖

ˡs϶оRB-=3%��

ŦŬħǆ¡.�=,�3*ğ8�. 71+ $/��

ǝ�ŦŬǑÒ/Ţş¹1ĳƙCоO<±@IѠ̼̊ʻ AӈRs

Mǔ¯ũá/ãƱ, BӈgRmqD·œ/ŧŮ, CӈėœÓš/

öą`ҘƎIΉΠʸȵdŘʀRҺË 2-1I±Ǚʸх)Zc\Һ
ƻҪ G(A01, A02)Һ��¨ G(B01)ҺȩƔ G(C01)I͉͡Ҕ̼
`(+ҺË 2-2 IȍCҘƎĐçI͉͡ɘч`¼Ǎ7\Ηɋ̝
(X00)`(%<Ҽ1IçĪdƐA+ҺʕҘƎCgØ³dоO\
�®~Ҩļ͗ƱIƐʕ̹Ψ'ɴ`ƸƋłR<ƐʕƱ̠ҺȩƔ

͗Ʊaρ̍͗ƱIΖǃcϜŤ`ɘч7\<rIɍǍő̠Һ(

Yiρ̍͗ƱCҘƎʽɲ̹d�®~ϱʜ`ϟ&<rI��§

¬pƐ̻`ĳȵRҺ�Ҭ˅ĉ�®~Ҩļ͗Ʊ�`͋※R<Ҽ 
�

ǖĹ�RsMǔ¯ũá.��:ZIkqǜáœ/ŧŮrëǅ�

� ρ̍͗ƱI̷ǗgҺė˾cÙЇʴϻ¨®�dïɉ7\ҼÙЇʴ

ϻ¨®�`ż7²CҺϴ˸�®~d�d��7\��¨`ɖ71ad

̪oZ8ҺȖZ]<��¨IƩȌȣIϼðҺ(YiҺƩȌaĦɲ3]

<��¨`įɛ͆АaR<ɳ<c�®~Iϱџ*ѠϪC$\Ҽ1Iϭ

̊d※ηRBҺw¬�¨=*ьǾdŌłR7Ic%ʄы̹c�®~

ϱʜȻˢIѮ̷`ɘчRҺ�ÙЇʴϻ¨®�`ż7<rIΎϴ̹Ȼˢ

I˯łaĳȵ�`Ɓ\1a*ʕҘƎIƐʕƱ̠aRBϫĠ3]<Ҽ 
� o<ҺȩƔ͗Ʊaρ̍͗Ʊ*ΖǃdŊŦ7\dgҺÙЇʴϻ¨®

�IĒуЂА*ѠϪCҺ:IŊŦçĪdѰ7\ʊҲ͆`ȍȅ͆dƸƋ

łR<ɍǍő̠aRBDavid MarrI±@I©�¨`ŔΨdR<Rs

Mǔ¯ũá/u'/o^n*̣o]<(Ë 2-3)Ҽ±@I©
�¨gҺ1)ρ̍ϳЄaRB϶о3]\ρ̍͗ƱIŶқC
$\ƟŲœƩI©�¨aҺ2):IŶқdʍђcɭ̠̹Ƹ
ȅł`ϫ@/\gRmqDI©�¨aҺ3)Ƹȅł3]<
Ŷқ`ϱ-ĺ̛̹cƗőr[nFmKe`Ѯ̷7\©�

¨Cʸȵ3]\Ҽ�±@I©�¨�CgҺƻҪG(A01,A02)
a ȩ Ɣ G(C01) ` ɗ Α 7 \ � � ¨ G(B01) * Һ
VMA(Virtual Measurement Analysis)aŮh]\ŶқI
ʕП`ɅĠR<w¬�¨c�e��¨`éȵ7\1a

CҺƻҪ G(A01,A02)aȩƔ G(C01)ѯIĒуЂА`͋Ђ
RҺВ→IƐ̻`ɮă7\Ҽ�±@I©�¨�IʠΉp`

у6BҺȩƔ͗Ʊaρ̍͗Ʊ*ΖǃdϜŤR<ҏɳ̹ρ̍ɖ˗Iɴˢ→*͋※RҺρ̍͗ƱIƞɭIùħġѡ

*ɭ̠̹Ȼˢ`уRBÇ%IŶқIʸх̹ҟâȣd˔A+ҺҘƎIʠ`Ф'\ǴǺ%ʏ˂̹ʽɲ̹cĒŦ͉

͡*Ҭфdɘч3]<Ҽ 
 
ǖĹ�RsMǔ¯ũá/gRmqDÓš 
� ʕҘƎCgҺ²϶IƐʕƱ̠aɍǍő̠dƐA%BҺSpMt�ezɘ→dƐA-ʹ�cΎϴ̹Ȼˢ`˯ł
ĳȵRҺҘƎʽɲ̹C̷̹̑cρ̍͗ƱI̷Ǘ`ɦ'\³϶I��§¬pƐ̻`ʸͷR<Ҽ 
� ǏɭƐǽɅĠd̥%Z]\ɷƯI SpM ȻˢC$\ LASSO CgҺƐǽ`̥Ȯ7\ɴˢ˅ͬC˅ĉĮ˵ȣδ
*Ɯł7\Ҽy�®y��§¬p̝(B01-2)CgҺьƴăƐǽ`̥%B̠→̹ʍђȣδdл%Ĉ]<˅ĉĮ˵`
ƻ̞R<Ҽo<Һρ̍͗ƱI※ƕCgÎIȤȮȣ`ɔѷ7O-ҺˉĭłҔIѠpgΎϴƱ̹dЇɽC+\ȍC

ρļ̹dƸr<%Ҽ:1CƠρ̧Ǿ̝(C01-3)gҺΎϴĴƱIm ��dˢdƐA+ҺҬфdÊǨʴϻІǨ`ɘ
ƸRBʍђcѠp`˗r\ɴˢ`Ѯ̷RҺΎϴ̹dЇɽŞδcʍђcƐǽєɃ`ƻ̞R<Ҽ1]Z LASSOI

758:2

&-�!,
�+	�����0�(#.

����

��0����*%)��%;��$0��

��*193846

���$/'�!0�"��+��- �

Ë 2-3ǦRsMǔ¯ũá/u'/o^n 

Ë 2-1ǦĨǑÒ/Ĵą 

Ë 2-2ǦÁŦŬǏŢ/ǀňŢĶ 
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˯łaĳȵdY[ҺLASSO `ρ̍͗ƱIÙЇʴϻ¨®�dŚ[иT1adȵĵR<Ҽ1Iȵʟg³϶dо
O\�¦�o�®¨Iɤćdȟ̥3]B%\Ҽ 
� o<Һ�ezɘ→dƐA-ÙЇʴϻ¨®�`̥%<��¨ɅĠI͉͡`ɘчR<ҼSpMcEĈƇʸх*
ɅĠ3]<a+Һ1]`̣ȵ��¨aRҺ�ezɘ→Iįɛ͆АaRB̛̹͋dΉpиT1adY[Һ�¦�

®~tʸхIɘƸͽǾŨ²ҺöҚǾɘƸ*Şδac\Ҽ1Iȵʟg³϶dоO\NMRdȟ̥3]B%\Ҽ3
ZdҺуǳI�ezCg̣ȵ��¨*̥Ȯ3]B%\*Һϰ˸ͿIŌc��¨ł*´Şδc̖ˡCsʏĺd

ļé7\{��¦��§�oc�ezɘ→ˢsʸͷR<Ҽ:IʸȵˢaRBҺ�¬�¦��§�ocȻˢIÖ

ϡC$\k®�¨ˢa�¬�k¨ªu¬�§¬p`ϜŤR<k®�¨�¬�k¨ª�d¨~ˢ`Ѯ̷R<Ҽ1

&R<�¬�¦��§�oҺ�¦��§�oҺ{��¦��§�oc�ezɘ→dƐA-Ȼˢsρ̍͗ƱIÙ

Їrʴϻ¨®�dŚ[иT1adȵĵR<Ҽ 
� ţ�IҘƎtŶқC̣6\̮c\ϪЌdȟ6B¯φdʍђcΎϴ̹Ȼˢ*Ɯ_\*ҺȻˢѯIȣδIя%`

Ύ¯̹dϼð7\<rIɴˢ`͋※7\1a*Һʔ͆IŶқdǈğ7\ɍѤ`µ'\aΨ'<Ҽ:1CҺʕҘ

ƎCg̖ȱǃǾ@+Đ̖ȱɖΆ(ES-DoS)ˢ`Ѯ̷RҺƐǽ2aIÄ˸ІǨ)Zc\Ǿɭġǭ(Ύϴ̠̔I̖ȱ
ǃǾdǈȟ7\)dţȻˢCɅĠ3]<Ɛǽ`ěć7\1aCҺȻˢ2aI̕ȣϼð`ŞδdR<ҼES-DoSˢ
dY[ҺÁ※7\Ύϴ̹ȻˢѯIˑв`ʄы̹dϟ'\Y&dc[ҺÙЇʴϻ¨®�`ż7<rIΎϴ̹Ȼ

ˢdѰ7\Ύ¯̹cϫɴ*ȖZ]<Ҽo<ҺES-DoS ˢdY[ϧɭIʍђΉpŤ_9*ƯƇ7\Ŷқdsc�
ª®�Şδac[ҺÊɜ�¬�k¨ªˢdY\Ҭфлâϴʹsƻ̞R<Ҽ 
 
ǖĹ�RsMǔ¯ũá/ÿŗŦŬąĭ�

� ҘƎÖϡ¼ǍIsaҺ²϶IƐʕƱ̠aɍǍő̠Һ��§¬pƐ̻`ҘƎĖdˬр39\1aCҺ³϶dо

O\Y&dҺġѡѻǙ`Ф'<ĒŦ͉͡*ƞɭ̣o]Һ1000ÚØ²IƱϠ→ɰaRBƻR<Ҽ1]gĨǑ

Ò�8ŕ3;$ÓĨáœ+Ďé·œrgRmqDÓš/Í�ş-ô�IϻǦC$\Ҽ 
 
◯SpM /ń±+¬ą.7:\lPC`snĔ�rMRI 
� ��¨ G(B01)tȩƔ G(C01)C˯łĳȵ3]<
LASSOdƐA+ҺơɰƱ̝(A02-3)gҺ҈ˣǵ˳ϴI
Фϱć̨ćȘĉȿˢIѮ̷dŚ[ΉpҺˣѫ 7mmǱ
I M87 I VLBI ϰ˸̨ćȘĉdђ̥RҺ1]oCC
ʍsʪĉdл%a1^CҺ�¦�o�®¨̧ʙa3]

\̾ǈ→̹xg��I 2 ŕʸх`ġϱC+<(Ë 2-4
¿)Ҽ2017Ƿ 4ʎdg, ALMAʐѐѪ`ũr<ĥrB
I�§ˣ VLBI ϰ˸dȵĵRҺ2018 Ƿ 4 ʎ̞ƇҺ�
®~вˉt̨ćȘĉdŚ[ΉaC%\Ҽʕ͉͡I҃Ơ

ȵaRB%Y%Y�¦�o�®¨w �fI̽ɗɤć*̞ƻIsIdc^&aRB%\Ҽ 
� ńƱ̝(A01-1)gҺMRI �®~NIђ̥dY[ȕʙIͽǾCgϺɲſ҇c̲̖Iɻʒ̷ϫ`ŞδaR<Ҽι
ň¹IőŽac\ιϝ͵̱Ɯ`ǈЖdҺSpMɤćĘʸȵȻˢ`ʍђłRҺ1/5Iϴ˸ʂѯCsȕʙˢaŦ̨
П`ƻ̞R<Ҽ̶ʴϺNȟ̥R<a1^ҺŦ�®~ѢCʂѯġϱδ* 30 ͘)Z 6 ͘d͇Ξ3]Һl¬aas
d:IʧҤļζa˨ĠҌζIġ҆ɚĠ*Şδac[ҺÂ̶Iɳ<cϺɲɍʻ`ɛŵC+<(Ë 2-4 í)Ҽ3Zd
1 ͘Ø³IʂѯġϱδCɤćĘʸȵ7\1aCρ̧ŮŪ³dɤȐR<ΰξ�e���o MRI )ZŮŪdY
\̨ПķłIѷœˢ`Ѯ̷R<Ҽ1]dY[ȦΩЗɆIƠǴб˵aÄѲń̵Iҏɳ`s<Z71a*C+<Ҽ 
 
�^]Kĉľ/ń±+¬ą.7: NMR 
� ҬġƮѢ~¬�oПt·γĖ~¬�oПINMRϱʜCgҺöŢѠϧtä%
öŢȋǾ*ϱʜIƪMac\Ҽ��¨G(B01)tȩƔ G(C01)C˯łĳȵ3]
<�ezɘ→dƐA-ÙЇʴϻ¨®�`̥%<��¨ɅĠˢdY[Һ̣ů͗

Ʊ̝(A01-2)gҺNMRöŢ)Zǲǘdʏ̥cc��ѝȩƔ`Ȗ\ȘŢˢ`Ѯ̷
R<Ҽ̒ А̛cEIÅį͆А`˧̥7\1aCҺϱʜſ҇C$?<ѠϧöŢtҺ

҅Ғdƌs]<öŢsȘŢŞδac?<ҼҬ̇ǾCƯƇ7\ŬƀIġƮIȐғ

CʶrBöŢȋǾ*ä-ϱʜſ҇C$?<·γĖ~¬�oПsҺ1IɴˢCȘ

ŢŞδac?<(Ë 2-5)Ҽ 

Ë 2-5ǦŹƋ¡jZBOq 
MqYCƯ/�À�8/ 
[dWƿāÕ/üÀ 

Ë 2-4ǦSpM .7:ǖƶĔ�/ãő 
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�ES-DoS ľ.Ó(�Óðċ£ 
� ƈ̟͗Ʊ̝(A02-1)gҺ2011ǷʚŃ˜˦ˣƓ̔͠d@%BҺy�®y��§
¬p̝(B01-2)t̠̔��§¬p̝(B01-3)Һ{��¦��§�o�ez̝
(C01-2)ҺƠρ̧Ǿ̝(C01-3)aŊĆ7\1aCҺҬͽǾcƈ̟łƱĦħˢ`Ѯ
̷RҺϱIĐ̖ȱɖΆ(ES-DoS)ˢdY[Һ˦ˣƓ̔͠IУ˼tˬ˕�ª{y
dѰ7\ȩƔ`ɅĠR<ҼĦħ̛IҬ%��� 50ãd@%BҺë̥7\ĉ΅
IΉpŤ_9aĦħ̛IѠp`͏R<Ë 2-6)ZgҺ�΅(As)tѦ(Pb)cEI
Ѡѣǘҟĉ΅*˦ˣƓ̔͠dƞ-ũʏ3]\1a*_)\Ҽ1]ZIĉ΅Ή

pŤ_9IȩƔ)ZҺ˦ˣƓ̔͠IУ˼*ҺѧǚУ˼IѠѣǘҟ`ƞ-ũa

=ˠǞƎI˫ǽƓ̔͠C$\1a*ɳ<dɽZ)dc?<Ҽ 
� o<ҺA02ҧƕđĿ̝gҺy�®y��§¬p̝(B01-2)aĒŦCҺ�ez
ɘ→dƐA%B˫ǽ˕Ɔϴ)ZˠǞd(/\ŏʂ˦ˣҬ`Ä˸7\ɴˢ`Ѯ̷R<Ҽʕȵʟg Springer 
NatureI Change the World, One Article at a TimeҺEarth and Environmental SciencesġѡI→ɰaRB
єĠ3]Һ˦ˣ˵̉I<rIҏɳ̹cȻˢaRBϼð`ś/ҺʕȻˢgʚŋ˫Ơƈ҉CI˵̉`̼̹dҺȚǠ

̀I˦ˣÄ˸wy��NIƻϢ`̞ƇчrB%\ҼɸʕI˫ǽ˕Ɔϴ{¬u®IҬǃǾłdà%Һ�¬�k¨

ªˢdY\ ES-DoSˢ`̥%Һ˦ˣҬIÄ˸ƈ̊dȟ6<ʍђc{¬u®Τ`˗r\Ȼˢ`Ѯ̷R<Ҽ 
� 3ZdҺy�®y��§¬p̝(B01-2)a B01 ǬǣđĿ̝IŊ
ĆCҺȜ̠Ʊd(/\ NIRS(лСƝġČˢ)`̥%<ϴ˸NI
ES-DoSdY\ SpM`ɘчRҺNIRS)ZҺASD(ρѭ̲y�o
�¦�)Ďa ADHD(ˤȮ˄Ѹƞļȣѿƿ)ĎIĦħ`ϟ?<(Ë
2-7)ҼNIRSIƞ� �¨�®~d SVMĐ̖ȱɖΆˢ`ђ̥RҺ
ÆΤ`ʍsͽǾY-Ħħ7\� �¨ΉŤ9`ɽZ)dR<Ҽ 
 
ǖĹ�RsMǔ¯ũá/ëǅǦĿ¹®ĭǚƑĉ�ĩƉąǚ[ASmsO��

� ʕҘƎ*ƱϠ̩Nµ'<ʍsƠ+%e¬�o�gҺ�Ҭ˅ĉ�®~Ҩļ͗Ʊ�a%&ɷƯIƱŶġѡdǘ3c

%ɳR%ϜŤƋIƱŶġѡ*ĳȵ3]<1aC$\Ҽ�ÙЇʴϻ¨®�`ż7<rIΎϴ̹ȻˢI˯łaĳ

ȵ�a%&ƐʕƱ̠a��®~Ҩļ͗ƱI±@I©�¨�a%&ɍǍő̠dƐA+Һρ̠̍ϱI<rIʄы̹

ͿΎ̹cɭ ̠ȩƔ͗Ʊ̹ȻˢIʸͷ`ƻ̞RҺƱϜŤ͉͡ɘчIª®¨��¨*Ġʙ²*?<ҼJST CREST
3+*/IȩƔϴ˸ҘƎIȸ̬̼ʻCʕҘƎI˧ļ*Ȇ̥3]<P)Һ±@I©�¨IŊŦçĪgҺҘƎÖϡ

* MI(��§c¨ze¬�i��doy)c��ev®dÛů3]\cE(͉)̔Пʖɱ˂ʸIΎŤƋʖɱѮ̷
ȩƔƐ̻љѬdȐғ`µ'B%\Ҽ 
� ʕҘƎdŔ̨R<͉͡Ωg 985ÎǷC$[Һ:I&> 39ˋØ³IϋȻ͉͡ΩgŇɭл% 437ÎǷC$\Ҽ
ҘƎŔ̨R<�y�oRAϋȻ͉͡Ω)ZҺ¼Û͉͡ųt3+*/͉͡ųcEǳŀ͉͡ήdϴ 52ŧsǑή
RҺ˅¶ÖIҬ˅ĉ�®~Ҩļ͗Ʊ`Ɇ&Îʖ`̓ƻdдĠR<Ҽρ̍͗ƱIϋȻ͉͡ΩgŌdţġѡdѭ6

\1ac-ҺʍċͧIȩƔ͗ƱȻˢI΅Ҥdϲ]\1adY[ÓIġѡCʏ̥cȻˢ`шɻ-Ś[ď]Z]\

ʤЮȣ`Эd̓/<Ҽ¯ɴҺȩƔ͗ƱIϋȻ͉͡ΩgҺϧɭIρ̍͗ƱġѡdŦʂdŚ[ΉT1adY[Һ̮

c?Bϫ'\Ŷқd̂TĒуIʸх`ϫĠRҗÿcɭ̠Ȼˢ`ɛʬR<Ҽ%8]I※ƕC$^&aҺ�®~Ҩ

ļ͗Ʊa%&ϰ̊Cø̹ͅdƱŶĐç`ϫ˶71aIC+\ϭѡIǺ3`ă'Һ:IY&cϋȻ͉͡Ω*ҘƎ

ĖCĒŦ͉͡`ϟ&1aI̾¾ĺʟgΏƠC$\Ҽ 
� ρ̍͗ƱIÙЇʴϻ¨®�Ȋ̷̹cĶф`ƻ̞R<Ҭ˅ĉ�®~Ҩļ͗ƱC$\*Һ1IȋĴcɴˢ→

`ҘƎƝI͉͡ΩdsßȾ7O-Һm�oj�w¬�xf�tđĿЇɽÞ(Đƃ 25ͳȺ)ҺđѮw¬�xf�(Ŕ
ĶIOÎɭ 2ņÎ)dĴ`ď]ҺҘƎÖϡdY\ɈȒЎ̀`ġѡIĖƝ`Ŷ_8ǴǺ-ϟc?<(Ťϴ 62Ú)Ҽ
o<ҺҘƎĖƝaIĒŦ͉͡ɛʬ`Α/Һ̞ƕIŶқβʅdĭ?<&'Cw¬�¨cϱ˛ˢ`ɛʬRB:Iĺ

ʟ`͏R<�:Iƕ�ϱʜ`ϟ&1aCҺ͉͡ŔďIɯǕ`³M\ĹĴ`R<Ҽ1&R<ĹĴIʟҺͬ¯ʒ

đĿʂdgȌĥĿ҃ÄƸI 4úØ²ac\ 132ÚsIȟĿ*$[Һͬ ÆʒđĿʂdg 93ÚIȟĿ*$?<ÓҺ
ĐƃIǴǺ%ρ̍͗ƱȩƔ͗ƱġѡCҬ˅ĉ�®~Ҩļ͗ƱSpM*Ђ͆3]ҺƞɭI͉͡ΉΠ�ªxg
o�ƱÞ{�w¤¬cEdǍď3]\oCdς?B%\ҼϜŤ͉͡→ɰIɭgҺ̣̔Ʊtƈ̟ȫɿ͗Ʊd(

%BҺǶȵ 28ǷǾ)Z 3~8údɭ*Ƙ'B%\Ҽo<ҺÜʵͮaIĒŦ͉͡gҺǶȵ 26ǷǾ)Z 27ǷǾd
)/BáiB([ҺĐʒѯ`у6BIO 70͐Ø²aϟ_]Һ3ZdҺǶȵ 30Ƿ 3ʎ 31ɸdѮĄ3]<ʕҘ
Ǝ���
�����������������	��	`Ф'Һ̤ʵ̩)ZIҬ%ˤ̼`˪iB%\Ҽ 

  

Ë 2-7ǦASD �+ ADHD �/ƫ§.
åy!:OhVn/ƽ§ 

Ë 2-6ǦŀĿÔūŌ=¦§ 
!:v� 50 �/�ŷLPS 
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ǟǛŦŬǑÒ/ŦŬĐƹġ/Éǒň+õġ/èÿŎĽǘǝ_sI�¡Ǚ 
͉͡ɘчʂdŶқ*̣6<ƕŤdg�:IŶқ̊a:]`ϱ˛7\<rdЎ6<ǈȟͲͮd@%Bēç̹d϶оRB-

=3%�o<�ΉΠƜʋ`ϟ?<ƕŤg�ƜʋdY\ĺʟd@%Bs϶оRB-=3%� 
� ʕҘƎ͉͡Cĳȵ3]<Ҭ˅ĉ�®~Ҩļ͗ƱIΰgҺȩƔΎϴCўȵ3]< SpM `¹ȜdҺƠѢIҬ˅

ĉ�®~`ďĴaRBҺρ̍͗ƱIÙЇʴϻ¨®�`ż7<rIÓĨáœ/ŧŮd$?<Ҽo<:IƱ̠d

ƐA-ȩƔ͗Ʊaρ̍͗ƱIƔÂ/$5/Ďé·œ/ŧŮsѠϪЉқC$?<ҼƐʕƱ̠aɍǍő̠*͋※

RҺ:Iʄы̹ʏĺȣ*ɽZ)dc?B)ZgҺȌĥȬƸRB%c)?<ġѡNI�®~Ҩļ͗ƱIĿ¹�ƹ

/ĝű*Љқac?<ҼØ³Cg:];]Iǈȟ`Їɽ7\Ҽ 
 
RsMǔ¯ũá/ÓĨáœӈÙЇʴϻ¨®�`ż7²CҺϴ˸�®~d�d��7\��¨`ɖ71ad̪

oZ8ҺȖZ]<��¨IƩȌȣIϼðҺ(YiҺƩȌaĦɲ3]<��¨`įɛ͆АaR<ɳ<c�®~I

ϱџ*ѠϪC$\Ҽ1Iϭ̊d※ηRBҺHq]n%�ƻñ.µŶ± !�-0Ģƺş-RsMƞīĉľIѮ

̷`ɘчRҺ�ÙЇʴϻ¨®�`ż7<rIΎϴ̹ȻˢI˯łaĳȵ�̀ Ɓ

\1a*ʕҘƎIƐʕƱ̠C$[ҺуǳI�®~�e�¬paI̾яC$\Ҽ 
� ΙȍżǲIȻˢ`ídʕҘƎIƱ̠`Їɽ7\ҼΙȍżǲCgҺµ'Z]

<ϰ˸�®~dǈRBʍǎÆ¾ˢ`Ĩ̥RšƁ(a)Iżǲ`Ȗ\ҼуǳI�®
~�e�¬pCg1I̽Ι*ȖZ]<ʂ̊C˻ЦC$\ҼR)RҺ�®~ġ

ɬ*Ơ+%ƕŤ(b)CsŦ6̽Ιac[Һ��¨�¦�®~ҷ̽ΙIą+Ģ̒Ҹ)Zg(a)a(b)Iя%`ЇɽC
+8ҺÙЇʴϻ¨®�dȝϪcÙЇIʱŐtˑв*C+c%Ҽ�®~Ҩļ͗ƱCgҺ(b)I̖ˡ`öҚǾ*ä
%aĦɲRҺ��¨tϴ˸ͽǾaѰцÔ/BÝõĀ/ƬƩdіĉRBĥrBÙЇʴϻ¨®�*ż\Ҽo<Һ

�ªŤƫҷˑíѰòCgĢ̒ҾҸaRBȖZ]<͆ϫ`ɳ<cÙЇɛУdΉpиTȝϪs$\ҼŌcΙȍż

ǲCṣ6\1IŶқgҺ�®~Ҩļ͗Ʊd(%Bʄы̹dƯƇ7\Ҽ 
� ʕҘƎCgҺSpMt�ezɘ→ҺES-DoS`Һįɛ͆АIŚ[иpa��¨IєɃϼðʴϻd̥%\Ҽ
�ezɘ→t SpM gΎϴƱCɷd͋※3]<ɴˢ=*Һρ̍͗ƱIÙЇʴϻ¨®�NΉpиTdgҺρ̍

͗ƱIĪdŤ_9<ŶқIĘƸȅłdY\Ğàĉľ/ń±aҺρ̍͗ƱCIϼðdȝϪcĜ 0ĉľ/¬ą

*ȝϪC$[ҺʕҘƎCgŗɴ`ǈЖaR<Ҽo<Һʕь͛C̚ȖR<ȻˢdY\ȩƔ͗ƱIīɳs̼ɍR<Ҽ 
 
u'/o^n+01Ďé·œ.Ó(�āÕũá+ƎŊũá/ƔÂӈȩƔ͗Ʊaρ̍͗Ʊ*ŊŦ7\ƕŤҺÙЇ

ʴϻ¨®�IĒуЂА*ѠϪ=*Һ͉͡ѮƫȌĥg1I̊*´ɽ̈́=?<Ҽȫɿ͗ƱCgҺǎȫɿd(/\y

�o�¨�®~aĉ΅Ήȵ�®~)ZȫɿIġҟ`ϟ&Љқ*$?<ҼȌʂҺȩƔ͗ƱΩgȻˢIɳϬȣ`п

˗RʍɳȻˢIɧψ`ʼΆR<ʟҺǏɭIƐǽɅĠa%&ŶқIʕП`ϫ8dҺ̌ѵƐǽdY\�d��d

¬pˢ`ʴϵR<Ҽ¯ɴҺρ̍͗ƱΩgȻˢIƩȌȣdgЬpиo8dŶқIe¬�o�`Є[Һ·ΩIВ→

gǶϟΙ`й?<Ҽρ̍͗ƱΩg̘ρI̼̹=/`Є[ҺȩƔ͗ƱΩgȖȮcȻˢdƂƏ7\1aCцɡ͉͡

*чǗRc%ŶқgҺ̣ ůtńƱҺơɰƱġѡCsϫZ]ҺʕҘƎIцɡdĒу7\ʕП̹Ŷқ=a_)?<Ҽ 
� :1CҺȼѮͲaRBΨʬ3]<I*RsMǔ¯ũá/u'/o^nC$\ҼҔ̼ 7CЀо7\*ҺʕҘƎ
Cg±@I©�¨dǈȟ7\ΉΠʸх`ҺҘƎѮƫʂIȶ�IʊҲ͆dƐA+ΚȵRB%<Ҽ:IȩƔ͗ƱΩ

aρ̍͗ƱΩI´Ã�©.Ǉ!:ĤǗŤ=öòŤ.âÑ± $Ďé·œ*±@I©�¨C$\Ҽ1IʠΉp`

у6BҺρ̍͗ƱIƞɭIùħġѡ*ɭ̠̹Ȼˢ`уRBÇ%IŶқIʸх̹ҟâȣd˔A+Һρ̍͗ƱΩ

ȩƔ͗ƱΩѯIĒŦ͉͡*Ҭфdɘч3]<Ҽ±@I©�¨g�®~Ҩļ͗ƱIª®¨��¨ac[Һ̠̔Ʊ

tłƱȜ̠ƱcEIɳ<c͉͡ǈЖdsy�®zdђ̥C+\1a*_)[ҺȌĥÄȬ`ё)dФ'<͉͡

IǺ*[dИ̙R<Ҽ 
 
�¤ǁ2/Ŀ¹�ƹӈ²϶Ʊ̠aɍǍő̠I͋※dY[ҺҬ˅ĉ�®~Ҩļ͗Ʊ*ĳȵ3]ҺÙЇʴϻ¨®

�Ȋ̷̹cĶф`ƻ̞R<Ҽ1IȋĴcɴˢ→`Ǻ-ßȾ7\<rҺҘƎĖƝaI͠ʶ̹cĒŦ͉͡ɛʬ`

Α/Һ̞ƕIŶқβʅdĭ?<²Cw¬�¨cϱ˛ˢ`ɛʬRB:Iĺʟ`͏R<�:Iƕ�ϱʜdY[Һ͉

͡ŔďIɯǕ`³M\ĹĴ`R<Ҽ3ZdgҺҘƎÖϡdY\ɈȒЎ̀`ġѡIĖƝ`Ŷ_8ϴ 62 Úϟc?
<ÓҺѮĄR<đѮw¬�xf�CgIO 2 ņÎIŔĶΩ`҃r<Ҽo<ҺĐƃ 25 ͳȺCm�oj�w¬
�xf�tđĿЇɽÞ`ѮĄRҺͬ¯ʒđĿʂgĿ҃ÄƸI 4úØ²ac\ 132ÚsIȟĿ*$[ҺͬÆʒđ
Ŀʂdg 93 ÚIȟĿ*$?<Ҽ1]Z˧ļ`у6BĐƃIǴǺ%ρ̍͗ƱȩƔ͗ƱġѡCҬ˅ĉ�®~Ҩ
ļ͗Ʊy�®y��§¬p*Ђ͆3]ҺƞɭI͉͡ΉΠ�ªxgo�ƱÞ{�w¤¬ͮdǍď3]<Ҽ 

  

(a) (b)
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ǠǛçįŽĭ/Ĉƚ¹1zǆƥ�/Ĉƚů*Ďē=¼�$�Ǐ2/èÿŎĽǘǞ_sI�¡Ǚ�

ǇʦʟIȺϫŖi¹ѯϼðd(%Bɍɢ`ś/<ÅҔ*$?<ƕŤdg�ȌϿs�¬�Ŗi:]NIǈȟͲͮ`϶о

RB-=3%� 
ǧçįŽĭ/Ĉƚ.�0)Ďē=¼�$�Ǐ2/èÿŎĽǨ�

çįŽĭ/Ĉƚ�

ҷį̬Ҹ¯ɴC�11IġѡgƃѾ̹dsчǗ*ɻ%<r�ȩƔğ̠ϱʜI¯ȻˢdΈ_?BRo&ICgc

%)aIȮϫs$?<�2 ��p�®~`Ś[Ƚ&�ªp¦�ȻˢI¹CIʕҘƎIãÔ/tҘƎaRBI

ӃǷȔIĩю̊`ɽ͋dR<²C�͉͡`ɘчRB%-1a*ʐo]\� 
�

Ĉƚ2/èÿ�

� ³Ιљ 1 ρ̍͗ƱI̷Ǘgė˾cÙЇʴϻ¨®�dïɉRB%\ҼʕҘƎCgƻҪ�®~)Zρ̞̍ЖI
βȔd$\̂Ƈʸх`Јpϱ-ɴˢ`Һ�®~*ǈЖa7\ƱŶġѡdYZc%ʄы̹cȍCçͿł7\1a

dȵĵR<ҼʕҘƎg¯ЙRBҺÙЇʴϻ¨®�`ż7a%&ρ̍͗ƱIɍǍő̠dʪǨRB˧ļRҺуǳ

I�®~�e�¬pIY&c�®~dђŤ7\��¨̚Ȗd˻Ц7\1ac-Һ��¨IƩȌȣϼðtįɛ͆

АI˧̥a%?<ÙЇʴϻ¨®�`ż7²C´Ş˄cϱʜȻˢI˯łaĳȵ`Ɓ[Һw¬�¨=*ьǾdŌ

łR7Ic%¯цIʄы̹c�®~ϱʜIʠΉp`ʸͷ7\ҫƢcȵʟ`ˍR<Ҽ1IИ̙dY[ҺȌĥY

[ϴ̨3]<ńƱ̝(A01-1)IMRIҬфϺɲtơɰƱ̝(A02-3)I�¦�o�®¨ɤćIpcZ8Һ̔ ȣʖɱ͗

Ʊ(B01 ț̌đĿ̝)tϲƬłƱ(B01 å�ʓđĿ̝)`g6raR<ҘƎʽɲ̹cȵʟ*ȖZ]<Ҽ3ZdҺҘ
ƎÖϡIȺǘ͉͗͡CgҬ˅ĉ�®~Ҩļ͗Ʊɫα�ªp¦�*ƫo[ҺJST CREST3+*/IȩƔϴ˸
ҘƎIȸ̬̼ʻCʕҘƎI˧ļ*Ȇ̥3]<P)Һ(͉)̔Пʖɱ˂ʸIΎŤƋʖɱѮ ̷ȩƔƐ̻љѬIMI(�
�§c¨ze¬�i��doy)ĐçdʕҘƎCȖZ]<Ʊ̠tΉΠçĪ*Ȑғ`µ'B%\Ҽƃ※ƠƱˢÎt
ƃ※͉͡Ѯ̷ˢÎ`Ǫ+иp�®~Ҩļ͗ƱI͉͡çĪsc`ȶ*ƃdȍȵR<1agʕҘƎIͭ̕7O+

ȵʟC$[Һѯя%c-ÐȔIρ̍͗ƱI̷Ǘ`ɦ'\ȋҐcǖşҫac\=^&Ҽ 
 
� ³Ιљ 2 �The Fourth Paradigm `ϕR< Jim GraydÖϡ3]\Y&dҺ���p�®~�a%&ʷȠ
gȩƔ͗ƱI͉͡Ω*é?<sIC$[Һȝ8Rsρ̍͗ƱIƻȩdŏR<sICgc)?<ҼʕҘƎ※>²

MʂgҺţ→̹cíƝÅí`ѷ%Bρ̍͗Ʊa�®~͗Ʊg̯ѐC$?<Ҽρ̍͗ƱCgҺƠƋIƻҪɵϷt

ϴʹ˂dY\ƠϬʼϴ˸ϴʹdY[ŚȖ3]\Ҭ˅ĉ�®~`įdRBsc(ҺÙЇʴϻ¨®�`ż7Id

ÎѯI̽ȯCŅġCgc%)a%&Ψ'*ρ̍͗ƱdϘȃRB%<Ҽo<ҺȩƔ͗ƱCgҺöŢğ̠IġѡC

̷ǗR<ƆΞ{¬w¬pIȻˢ*:Iooρ̍͗Ʊdsђ̥C+\ICgc%)a%&Y&c˭%ʒȒ*$

\IpC$?<ҼR)RҺʕҘƎg:I˧ļ`у6Bʹ�cŶқ`ЀZ)dRϱ˛RB+<Ҽí'hƆΞ{¬

w¬pIлâȻˢC$\ LASSOgĺ̛̹d��p�®~`ğ̠C+\Y&dϫ'BҺ:Iʟg�®~I�
ezdǈRBɪȯC$\ҼƻҪʟIϱџdÎѯI¼ϰ*ď\I`ѲI<%a%&ρ̍͗Ʊ)ZIϪЌdȟ'

\ɴˢ→*ȩƔ͗Ʊdg˄ƨRB%<ҼΎϴȻˢI˯łaĳȵdY[Һŗɴ`ɗΑ7\<rIŶқdĢ[иT

1aҺ1]1:*ʕҘƎC̼ɍ7Ҭ˅ĉ�®~Ҩļ͗ƱC$\ҼʕҘƎI˧ļdY[Ҭ˅ĉ�®~Ҩļ͗Ʊ*

͋※3]<ÐҺʕҘƎIρ̍͗ƱΩgΎϴ̹ȻˢdƐA%<ÙЇʴϻ¨®�Naw��RҺo<ȩƔ͗ƱΩ

gρ̍͗ƱIβʅ`ΨȲR<ȻˢѮ̷`чr\Y&dc?B%\Ҽ1I�¦�e�w��`s<ZR<1ag

ʕҘƎIƠ+cИ̙C$\Ҽ 
 
ǧzǆƥ�/Ĉƚů*Ďē=¼�$�Ǐ2/èÿŎĽǨ�

zǆƥ�/ĈƚǦ� ӌҷ͉͡ҘƎIϷƸ̼̹d̎ZRB�ʒȒE([IчǗ*ЂrZ]\Ҹ�

1. ΗŤȺϫ 
� ʕ͉͡ҘƎg�ƠѢIҬ˅ĉ�®~)Z͗Ʊ̹͆А`ɅĠ7\<rIͿΎ̹ɴˢ→Iʸͷ`̼ɍR<�Ȯˇ

̹cɛʬC$\�ʹ�cġѡd(%BƻҪϴ˸dѰ_\͉͡Ωa�ɭ̠̹cġʜȿϠdѰ_\͉͡ΩIǃc

цɡ`Ɓ\<r�ΉΠʸȵdǥƣR<̊dg̘ρȣ*$[�ҘƎÖϡΩI§®�®w��dY[˧̷c˧ļ*

c3]B%\�̷ǗIϕR%ġѡC$\*�ȌĥI̼ʻdˠ?<¯ƸIȵʟ*ĠB([�͉͡gҕЊdчaC

%\�̕d�ϋȻ͉͡ΩIαȵdѰRBg�Ĉ]<ƻΟ*ȖZ]B%\�3ÐȔI͉͡Cg�ʕ͉͡ҘƎIƠ+

c̼ʻC$\�y�®y��§¬pI¯φ̹cɍǍő̠I͋※`ʒȒR<%� 
2. ϼðI̼̓̊2aIȺϫҷ̕dŶқ*c%ҺsR-gŅġcȵʟ*ĠB%\a%&s�¬�*$?<̊(2)͉
͡ȵʟҺ(3)͉͡ΉΠҺ(4)͉͡ЛIë̥Һ(6)ţϴ̨͉͡IΐΑdò\ΊЛIђĢȣd@%BI϶оg―-Ҹ 
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(1) ͉͡IчǗ̖ˡӈȌĥIϴ̨dƐA+ҕЊdчǗRB%\���§¬pp¨®�dY[�ƻҪ�®~ř
҃aȩƔϱʜ`@c.ce�cg&o-˂δRB%\�ù�I͉͡ġѡd(%B�3 @I͉͡Ҕ̼`Νd@c
.ȵʟ*ĠB([�ʕ͉͡ҘƎIƐʕ̹c̼ʻgŅġdюȵ3]@@$\�o<�ǇʦȮϫdǈ7\ǈȟs�

ЅȮ`s?Bc3]B%\�4ÐȔg�Ơ+c̼ʻC$\�®~Ҩļ͗ƱIĳȵI<rI�ҘƎĐç`øͅ7\

Ψ'ɴ`ɛ͏Ēʏ7\1a*ʒȒ3]\� 
(5) ÐȔI͉͡ҘƎIɘчɴͲӈ1]oC͉͡gʷeҕЊdɘ͚RB%\<r�ÐȔsƐʕ̹dg̞ƇIɴѤ
Cщϟ7\1a*ʐo]\�5<=R�ƃĖƝd(%BͨŤ7\�ªxgo�s$\<r�цɡtΉΠIȋłd

g�c(¯ǙIŚΉp*ȝϪC$\� 
�

Ĉƚ2/èÿ�

� ³Ιљ 3 ϴʹtϴ˸`у6BȖZ]\ƠѢIҬ˅ĉ�®~)Zρ̞̍Ж`϶о7\Idʏĺc��¨`̚
Ȗ7\<rd SpMgѠϪC$\ҼSpM`ƻЫ7\dgҺ�®~`Їɽ7\ђĢcǏɭƜɭ`єMa%&ǥ͛
*´Ş˄C$\ҼR)RҺɷƯIƜɭєɃc¨t§z�gҺLASSO`ͭҙdÁ※RҺρ̍͗ƱI͉͡Ω`¹Ȝ
a7\£®vda?BgEIc¨t§z�`ë&O+)gȧoR%ŶқC$\Ҽ:1CҺSpMI¯φ̹c��
§¬pő̠`͋※7\<rd ES-DoSˢI͉͡`ҘƎ¯»ac?BɘчR<ҼES-DoSˢgy�®y��§¬
p̝(B01-2)C̷ɽR<ʠΉpC$[Һ$Zu\ƜɭIΉŤ9d@%BЇɽȣδ`ϼð7\1adY[Һ3o4
oc SpM ȻˢIƩȌȣ`¯ȓ)@Ƽϰ̹dĦɲ7\ɍʻ`ɛîR<ҼĐ̖ȱɖΆˢgy�o�¨ġϱtļ̹

�®�ġϱҺ{��¦��§�o�ezcEÅį͆А`˧̥R<[�ezɘ→IY&c̛̹͋Ś[Ƚ%`ϪR

<[7\ЉқdsǺ-ȟ̥ŞδC$[Һ:]dY[�®~Ҩļ͗ƱIƱ̠C$\ʹ�cΎϴ̹Ȼˢ`ρ̍͗Ʊ

IÙЇʴϻ¨®�dŚ[иT<rIʄы̹͆ϫ*ȖZ]<Ҽo<Һ1&R<͆ϫaɴˢ→*ȩƔ͗Ʊdѭ6\

1ac-Һρ̍͗ƱI͉͡ΩasĒʏ3]\1adY[ҺƻѾҺńƱ̝(A01-1)IMRIIɤćҺ̣ ů͗Ʊ̝(A01-
2)INMRҺι͗Ʊ̝(A01-3)IҬ˅ϭϮ¹ʡI̕țɖΆҺƈ̟͗Ʊ̝(A02-1)Iƈ̟łƱĦħҺȫɿ͗Ʊ̝(A02-
2)Iѽ͈ġҟҺơɰƱ̝(A02-3)I�¦�o�®¨ɤć`g6raRBǴǺ%ρ̍͗ƱġѡIчǗdǂµR<Ҽ 
 
� ³Ιљ 4 �®~Ҩļ͗ƱCgҺƻҪʟIϱџdÎѯI¼ϰȣ*ď\I`ѲI<%a%&ρ̍͗ƱĀIŶқ
aҺ:Iρ̍͗ƱIϪЌdȟ'\ɴˢ→I˄ƨa%&ȩƔ͗ƱĀIŶқIŗɴdǈRBҺΎϴȻˢI˯łaĳ

ȵdY[Ģ[иT1ag²϶CЇɽR<у[C$\ҼȩƔ͗ƱΩaρ̍͗ƱΩ*ƻѾdŊŦ7\dȌ<?Bg

�±@I©�¨�a%&ɍǍő̠`Ɍ>иpҺ���§¬pǙ�̀ у6B·ΩIȮА`ÙЇʴϻ¨®�NaĒу

ł39\1a*ҺġѡtŶқ`Ŷ_8ė˾d�ªxgo�`ɘч7\²CѠϪC$\1a`̷ϫR<ҼҔ̼Ӆ

CЀо7\Y&dʊҲ͆)Zȍȅ͆NaƸƋł3]<ŊŦçĪ*ϴ̨͉͡=/Cc-đĿ͉͡dsˬрR<

ʟҺđĿ͉͡)ZҘƎNI͠ʶ̹cИ̙sɭƞ-ҺȌĥȬƸ3]B%<̣̔ƱƈƱġѡ=/Cc-̠̔Ʊ

łƱt͐ÞÎɰ͗ƱdsŖMǴǺ%ġѡdЩ\ĒŦ͉͡*ȵ※R<Ҽ±@I©�¨IŊŦçĪgҺ(͉)̔П
ʖɱ˂ʸIΎŤƋʖɱѮ̷ȩƔƐ̻љѬIMI(��§c¨ze¬�i��doy)Đçdsś/ΐ*]<Ҽ 
 
� ³Ιљ 5 ʕҘƎgȩƔ͗ƱI͉͡Ωaρ̍͗ƱI͉͡Ω`ĖŁRҺ)@ϧɭIġѡIρ̍͗Ʊ`¸7\a
%&ƃĖƝdҟ`ϫc%͉͡ȍȱ`ĳĠR<1a`ɧrBȋЊR<%Ҽ1]dY[ҺÓIͨŤ�ªxgo�d

ċa6Bρ̍͗Ʊ�®~ϱʜIġѡdYZc%ʄы̹ɴˢ→`п͡C+<Ҽ˯-ρ̍`͆[<%a%&ң-c

+ɖ˗Ȝ`Ʉ-͉͡ΩI���c��dY[ρ̍͗Ʊ`ǈЖaR<̊gҺ͐ÞŶқIϱ˛`̼ɍR<����

f¬ΉΠC$\̠͉ AIP t̤Η͉ AIRC ag:I̼̹`̮d7\Ҽo<ǺͶcρ̍͗Ʊġѡ`ŦʂdВ→7
\1adY[Һ̕ƸIġѡCȖZ]<�®~ϱʜȿϠ*ÓIġѡdsŏǿdЯ̥3]ȻˢIʄыȣ`ʴϻ7\

˂Þ`ȖBҺ�ΉŤ9̷̑�̹ dƞɭI͉͡ȵʟ`ɏMZ]\͉͡ΩΉΠ`ʸͷR<Ҽ1]g bioinformaticsI
˨]`˚TͺƃMaterials Genome InitiativeҷMGIҸdÖϡ3]\ҺŌ¯Iρ̍͗ƱġѡaȩƔ͗ƱġѡIц
ɡC$\�X-informatics�ƋI�ªxgo�dg´ŞδC$\ҼR)RʕҘƎ*ƃѾÞВ`¼ĄRƃѾ˧ļɦ
ɞ˧ļ`ͽĴ̹dϟ&¹CҺˆǤHorizon2020I eXtreme DataCloudҷXDCҸ*Ƕȵ 29Ƿ 11ʎdƫo?<
1agˤ̼dü7\ҼXDCg̣ů͗ƱƲƷ̠̔ƱҬh�¨n®̠̔Ʊ�i�¬ueh¬yπǼńƱ͉
͡`ŁɋRҺCherenkov Telescope Array tˆǤőƮʩ͉͡˂ʸҷCERNҸҺ̣̔ƞʹȣṭȱͿ`Ś[Ƚ&
LifeWatch Consortium I�®~`o¦f��¦���i®�C¯ĉ͵̠7\çĪ`ʸͷR�®~�¬�§¬
pIʻ˽ł`̼ɍRB%\Ҽ1&R<¶̩̹̃˨I¹CIʕҘƎIĈãȣ`ΒɌ7\<rҺƃѾÞВHD3-2017
tƃĖw¬�xf�ͮ`у6<ƃĖƝIѰц͉͡ΩaIцɡȋłd´ɲIĹĴ`ѠeB%\Ҽ1IƧ˂`шR

c%Y&ђĢcɂМ*c3]]hҺǌʙI�®~Ҩļ͗ƱgɌΑ̹d̷Ǘ7\=^&Ҽ 
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ǡǛ{-ŦŬąĭǘŞğ¹1ōƢ=Æ4Ǚ�ŦŬǏŢ�+.ƟŚŦŬr�°ŦŬ/ǐ.Ęœ!:��

ǘǟ_sI�¡Ǚ�

ʕ͉͡ЉқҷđĿ͉͡`ũTҸdY[ȖZ]<͉͡ȵʟҷ̷ɽŖi̕ϸ`ũTҸd@%B�ɳR%sI)Zҕd̷ϡ

Ƿ˅`3)In[�ƁϡcE`̥%B͉͡Ҕ̼2adϴ̨͉͡đĿ͉͡Iҕdɮ̠R�ēç̹d϶оRB-=3%�

c(�ҘƎĖIĒŦ͉ͮ͡dY\͉͡ȵʟd@%Bg:Iɺ`϶оRB-=3%�϶оdȌ<?Bg�ʕ͉͡ЉқdY

[ȖZ]<sIdŒdѵ\1aaRo7��

ĨǑÒ*0��* 1038 �/áƖƩę�ąĭ+ )û8;$Ǜ�wŦŬǏŢ�+/�Ɨş-ąĭ=ĊŴ!:Ǜ 
 
A01-1 ²áŐǦ3 ƠȵÎ̱`ǈЖd͉͡`ϟ?<Ҽιň¹IőŽac\ιϝ
͵̱Ɯ`ǈЖdҺϴ˸��§¬p̝(B01-1)Һy�®y��§¬p̝(B01-2)a
ŊĆIsaҺSpMdY[ɤćĘʸȵȻˢ`ʍђłRҺ1/5I�®~ř҃C
sȕʙˢaŦͮĮП*ȖZ]\1a`͏RҺȦΩЗɆIƠǴcб˵*ʒȒ

3]B%\Ҽo<ҺȜξd(/\Ŭʒȣ`˧̥R<̨ćĘʸȵtҺҍΙȍ̝

(C01-1)aĒŦC SpMˢ`˧̥R<ФϱćȿϠ`Ĝļζdȟ̥R<Ҽ̶Ϻ̵
CgȢфˤď3]<хȐİI�e���ocöŢƜł)ZȨȣǾϺɲ*ϟ_

]B%\*ҺSpMˢCʂѯġϱδ` 30͘)Z 6͘d͇Ξ7\1aC�l¬aasd:IʧҤļζa˨ĠҌζ`
ġ҆ɚĠR(Ë 5-1)ҺÂ̶Iɳ<cϺɲɍʻ`ɛŵR<Ҽ3Zd 1͘Ø³IʂѯġϱδCɤćĘʸȵ7\1aC
ρ̧ŮŪ³dɤȐR<ΰξ�e���oMRI)ZŮŪdY\̨ПķłIѷœˢ`Ѯ̷R<Ҽ 
 
A01-2 ŕÇũáŐǦҬġƮѢ~¬�oПt·γĖ~¬�oПINMRϱʜCgҺ
öŢѠϧtä%öŢȋǾ*ϱʜIƪMac\ҼNMRöŢ)Zǲǘdʏ̥cc�
�ѝȩƔ`Ȗ\ͫŢłʻАˢd@%BҺϴ˸��§¬p̝(B01-1)ty�®y�
�§¬p̝(B01-2)ҺƠρ̧Ǿ̝(C01-3)aĒŦCҺƆΞ{¬w¬pty�o�¨
ġϱ`ȟ̥7\ȘŢˢ`Ѯ̷R<Ҽ̒ А̛cEIÅį͆А`˧̥7\1aCҺϱ

ʜſ҇C$?<ѠϧöŢtҺ̔ Ғdƌs]<öŢsȘŢŞδac?<ҼҬ̇ǾC

ƯƇ7\ŬƀIġƮIȐғCʶrBöŢȋǾ*ä-ϱʜſ҇C$?<·γĖ~

¬�oПsҺ1IɴˢCϱʜŞδac?<(Ë 5-2)Ҽ 
 
A01-3 ƍũáŐǦϭϮ¹ʡ*ɑ'B%\̔çćI̕ț`ɽZ)d7\<r

dҺy�®y��§¬p̝(B01-2)tҍΙȍ̝(C01-1)aĒŦCҺνƠcɭI
ρ̨̍ćɲ̒I¹)ZҬ˅ϭϮ¹ʡ*ɑ'B%\̕ț`ɖΆ7\ϴʹ→̹

c¨t§z�`Ѯ̷R<Ҽ1]dY[Һ1000 `Ф'\̔çćdǈ7\͑Ί
ȟͱ`Y-Їɽ7\̕ț`ŦƸ7\1adȵĵR<ҼË 5-3gҺ�ҝ�dY-
Řȟ7\·γ*ƻgҝCgc%̕țҷƁIСʠљġҸ`ɑ'B%\1a*ɽ

Z)dc?<íC$\Ҽ1I̕ț)ZҺ͕<>g1I·γ*�ҝIŨ+�d

EIY&dŘȟ7\)`sÄ˸7\1a*C+\ҷǦƁСΙҸҼƻѾҺÄ˸3]<ŘȟȣaƻѾI͑ΊȟͱҷǦ

ƁҺҊΙҸgY-¯σ7\Ҽ1Iȵʟg´Ɯ̹c̔çЂА˂ʸIϱɽd@c*\aʒȒ3]B%\Ҽ 
 
A02-1 ÏŒũáŐǦ2011 ǷʚŃ˜˦ˣƓ̔͠d@%BҺy�®y��§¬p̝
(B01-2)t̠̔��§¬p̝(B01-3)Һ{��¦��§�o�ez̝(C01-2)ҺƠρ
̧Ǿ̝(C01-3)aŊĆ7\1aCҺҬͽǾcƈ̟łƱĦħˢ`Ѯ̷R<Ҽo<Һ
ϱIĐ̖ȱɖΆˢ(ES-DoS)dY[Һ˦ˣƓ̔͠IУ˼tˬ˕�ª{ydѰ7\
ȩƔ`ɅĠR<ҼË 5-4gҺĦħ̛IҬ%��� 50ãd@%BҺë̥7\ĉ΅
IΉpŤ_9aĦħ̛Ią+`͏R<ƁC$\Ҽ�΅(As)tѦ(Pb)cEIѠѣǘ
ҟĉ΅*˦ˣƓ̔͠dƞ-ũʏ7\1a*ϫBa]\Ҽ1]ZIĉ΅ΉpŤ_9

IȩƔ)ZҺ˦ ˣƓ̔͠IУ˼*ҺѧǚУ˼IѠѣǘҟ`ƞ-ũa=ˠǞƎI˫

ǽƓ̔͠C$\1a*ɳ<dɽZ)dc?<Ҽ 
 
A02-2 ĂĠũáŐǦ1]oCѽ͈Iġҟgѧ̔Ʊ̹dΉΠtǜ̒Iϰǆ`ϟ&1aCc3]B+<*Һ̌ Îɖʦ

˂C:IY&cΕǃcϰǆ`ϟ&1agʶrBſ҇C$\Ҽ:1CҺy�®y��§¬p̝(B01-2)aƠρ̧Ǿ̝

Ë 5-2ǦŹƋ¡jZBOq 
MqYCƯ/�À�8/ 
[dWƿāÕ/üÀ 

Ë 5-4ǦŀĿÔūŌ=¦§ 
!:v� 50 �/�ŷLPS 

Ë 5-1ǦSPM ľ.7&)ġǆ 
¤ƞƌ=Åv $ MRI Ś� 

Ë 5-3ǦŨżŹƋ/ÿŰ+ 
ŨżŹƋ�ÿŰ!:Ś�ōýǂ 
� �  
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(C01-3)aĒŦCҺ̌Îɖʦ˂Csˑв̹ϰ˸*ǁɾcҺǜ͈IĐǜΉȵ�®~I
p`̥%Bġҟ`Ͻp<Ҽѽ͈IĐǜΉȵ�®~`fi®�ˢdY?Bo¦y~®

ϱʜ7\1adY[ҺȕʙIǜ͈Ʊѧ̔ƱdY\ġҟaЊŰ̹cġҟ*ȖZ]\

1a*_)?<(Ë 5-5)Ҽ3ZdҺ¼ȵġġʜIЗϐϟĤ)ZʕП̹cĉ΅IɅĠ
`ϟ%ҺSiҺNaҺCaҺMgҺFeI 5@Iĉ΅*ʍsÖϡ̹cĉ΅C$\1a*_
)?<Ҽ1]ZIĉ΅`̥%B k-meansˢdY?BҺĐѽ͈` 8ùIo¦y~®
NġҟR<a1^ҺPC1 *ġłIǾŤ%ҺPC2 *̹̐ƜȣIǾŤ%`͏71a*
_)[Һѽ͈Ʊ̹cϣÔ/*a]<Ҽ 
 
A02-3 ÛęáŐǦϴ˸��§¬p̝(B01-1)aƠρ̧Ǿ̝(C01-3)aIŊĴIsaҺ҈ˣǵ˳ϴIФϱć̨ćȘĉ
ȿˢIѮ̷dŚ[ΉpҺ�¦�o�®¨w �fɤć*ŞδcȿˢIѮ̷dȵĵR<Ҽˣѫ 7mmǱI VLBIϰ
˸�®~dɳȻˢ`ђ̥RBM87Įć`ȘĉR<a1^ҺȕʙˑC 3
ú͛Ǿġϱδ*Ũ²RҺ1]oCCʍsʪĉdл%a1^C̾ǈ→̹x

g��I 2ŕʸх`ġϱ7\1a*C+<(Ë 5-6)Ҽ3Zd 2017Ƿ 4ʎ
dgҺ ALMAʐѐѪ`ũr<ĥrBI�§ˣ VLBIϰ˸dȵĵRҺ2018
Ƿ 4ʎ̞Ƈ�®~вˉt̨ćȘĉdŚ[ΉaC%\Ҽʕ͉͡I҃Ơȵa
RB%Y%Y�¦�o�®¨w �fɤć*̞ƻIsIdc^&aRB

%\Ҽ 
 
B01-1 ƟŅgRmqDŐǦńƱ̝(A01-1)tơɰ̝(A02-3)cEaŊĴR
BҺƆΞ{¬w¬p`˧̥RBҺMRItФѫƐΙ҈ˣǵ˳ϴd(%BǏ
ɭIϰ˸�®~)Z̨ć`Ęʸȵ7\ɴˢ`Ѯ̷R<ҼË 5-7 gҺMR
ġČ̨ćˢ(MRSI)dY?B�fydˤď3]<��f;IÖЏIʂ͢
ѯ�e��oy`ҍñϨ̹dŞϭłR<ʟIíC$\Ҽˤď3]<�

�f;*çĖdǺ*[Һλ̴ΉΠCƭ˔̹dÖЏ3]Âѝ*̤̣3]B

%-ʹƮ`ϫ\1a*C+\ҼƆΞ{¬w¬p`ë_c%ɤćˢCg¯

ʞĮćIϰ˸dsɭʂѯ`ϪRҺ�e��oyIϴ˸g´ŞδC$\

*ҺɛʬȻˢCgѯȆ+ϰ˸dY[çĖỊłƱŘȟIʂ͢ѯ�e��

oy`ҍñϨ̹dŞϭłC+\1a`͏R<Ҽ 
 
B01-2 JYsJgRmqDŐǦġČġʜCʕϴ̨͉͡*Ѯ̷R<

y�o�¨ġϱd@%BǴǺ-ǗѮ7\aasdҺȻˢI˯ł`

Ȼ*/<ҼË 5-8ǦIY&dҺʂѯġĲdBϴ˸3]<y�o�
¨�®~)ZҺţy�o�¨I�®oġ҆a�®oʸхIʂѯƜ

ł`ŦʂdɅĠ7\Ȼˢ`ơɰƱ̝(A02-3)aIŊŦCѮ̷R<Ҽ
3ZdҺʍђcЇɽƜɭIΉŤ9d@%BΓΣ̹dɖΆRҺȖZ

]<̖ȱǃǾ(DoS)dǈRBҺƜɭєɃCȖZ]<ϱ`���¬
p7\1aC7OBIc¨t§z�`ϼðC+\ES-DoSˢIʠ
Ήp`ʸͷR<Ҽ1]dY[ҺȻˢI͝ħ`Х'<Ƽϰ̹cƩȌ

ȣĦɲɍʻIɛîdȵĵR<ҼɛʬȻˢ`Һơɰ̝(A02-3)I Ia 
ƋФɳɿIʶƠͮ΄�®~dђ̥R<ʟ(Ë 5-8š)ҺLASSOY[
ȣδIҬ%ΉpŤ_9IƜɭ`ɅĠC+\1a*ġ)?<Ҽ 
 
B01-3 ŌœgRmqDŐӈƻҪϴ˸�®~dƐA%BҺ:IβȔ

d$\�e��oy`ɘƸ7\1agρ̍͗Ʊd(%BʍsѠϪc

ЉқI¯@C$\ҼĔƋíaRBҺǜ͈―˕̾Çé̥`ɦћ7\´Ɗ
ПŘȟ�e��oydǈ7\�ezɘ→dƐA%<ɘƸc¨t§z

�`ƈ̟͗Ʊ̝(A02-1)t{��¦��§�o�ez̝(C01-2)aĒ
ŦѮ̷R<ҼË 5-9 d͏7Y&cƻҪͿd(%BҺłƱŘȟ�ª{
yI¹Cʂѯ̹dohZdљġϰ˸3]\¹ѯ̣ȵ̔Ip)ZҺŘ

Ë 5-6ǦM87 / 7mm ƝŅRsM�8
SpM(í)+úĪľ(¿)*ü� $Ś� 
 

Ë 5-7ǦÍƄLqHqD=ŗ0$ MR ¤
�Ś�ľ.7&)¾ƛ±�;$cAJ
�¡/�ƪ/ġŭǆN]UdCJǛ 

Ë 5-8Ǧġǆ¤«J_CSn¤ƞ(í)ǚES ľ.
7:æñ¤îĐâ+ĉľ/cP[qD 

Ë 5-9ǦxÐƯ±áºÿN]UdCJ/ 
ƾ¤ƝŅ�8/ºÿâėĐâ 

Ë 5-5Ǧ{ƙ 5 �ŷ.7
:ǉťClJMƞīŽĭ 
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ȟ�e��oy`ɦћ7\ŘȟƸɭ*ɘƸŞδC$\1a*͏3]<Ҽo<ҺÎǥ�®~dǈRB�ezȋǾt

ϰ˸ʂѯѯѼIƜłdà&ɘƸͽǾIҗÿȣ`ЊO\1adY[ҺƻҪͿIϴ˸�®~IöҚǾd@%BƻҪϴ

̨̹͆ϫ`Ȗ\1a*C+<Ҽ 
 
C01-1 ǍƁöŐǦƞƜѢʂͿĤ)ZƜɭѯIѰòȣ`ɅĠ7\Ȼˢ`Ѯ̷R<Ҽƞ̊҈ʶ`̥%<ι˧ļ�®~

)Z͑Ί·γѯI̽ɗ̹cŤ`ɅĠ7\1a`̼̹aRҺι͗

Ʊ̝(A01-3)ty�®y��§¬p̝(B01-2)aŊĆ7\1aCҺ
ȕʙǈğC+c)?<ŤѰòIɅĠˢ`Ѯ̷R<Ҽι˧ļI͑

Ίy�eo�®~gҺ̽ ɗIŤCgc-èy���)Ί̧RB

Ť3]B%\·γѯs̾Ѱʸх*ɅĠ3]BRo&Ҽ 
� o<Һƞ̊ϴ˸ag%?BsҺɭƞ-$\͑Ί·γI&>ϰ

˸3]\Ig2-¯љ=/I<rҺƻѾdgϰ˸3]c%·γ

)ZIƜłsΨȲ7\ȝϪ*$\ҼɛʬȻˢg1]ZIŶқ`ΨȲR<sIac?B([Һēç̹d¦��`̥

%<ƻҪC~yoщϟįщϟ¹щϟȔCI˧ļ)ZŤѰò`ɅĠR<ʟ`Ë 5-10 d͏RB$\Ҽ~y
oщϟ¹dC+<Ť*~yoщϟȔdˍ?B%\ʹƮ*ϰǆ3]\Ҽ 
 
C01-2 LdYlfSmPC^]KŐǦ̽ ɗϰ˸C+c%̖ȱƜɭIѓ͚�e

��oyaҺ:Iѯɗ̹cϰ˸üa)ZҺ̞ ƇI̖ȱ`с˅̹dɘ˸7\�

d¨~§¬pIŶқd(%BҺϰ˸ͿIŌc��¨ł*´Şδc̖ˡCs

ʏĺdļé7\Һ{��¦��§�ocс˅�ezɘ→ˢ` 2@ɛʬR<Ҽ
¯@g�¬�k¨ªu¬�§¬pak®�¨ˢ`ϜŤR<k®�¨�¬�

k¨ª(KMC)�d¨~Һs&¯@glfy͠ġdY\ѹck®�¨ϴʹd
ƐA-ϱʜ̹ɴˢC$\Ҽ·Ω`ª���IãɘƸŶқdђ̥R<ƕŤҺ

asdȕʙˢdˑOBɘƸͽǾ*ƠǴdɧŷ7\1a*ɽZ)ac?<(Ë
5-11)Ҽ 
 
C01-3 ÚƎřñŐǦˉĭł`ǍďR<Ύϴ̹ɘƸCgҺ¯φdҺˉĭłҔI

ȋ3`�®~dsaA%BђĢdƸr\ȝϪ*$\ҼÊǨʴϻˢg1IЉқ

dǈ7\˘̥̹cϱ˛Ͳ`µ'\*ҺϴʹЗϐ*Ҭ%Һa%&˄̊*$\Ҽ

ȶ�gҺy�®yΙȍżǲdǈRҺΎϴĴƱ̧ʙIлâϴʹˢC$\m �

�dˢIce�c`̥%\1aCҺƻѾdÊǨʴϻ7\1acRdҺÊǨʴ

ϻІǨ`лâ̹dϼð7\ɴˢ`Ѯ̷R<Ҽ3ZdҺơɰƱ̝ҷA02-3ҸҺϴ
˸��§¬p̝ҷB01-1ҸaIŊĴI³Һ1Iɴˢ`�¦�o�®¨ɤćd
Ѱ7\̨ćĘʸȵŶқdђ̥RҺȝϪcϴʹʂѯ`ȕʙI 1/10 oCĮ˵
7\1adȵĵR<(Ë 5-12)Ҽ 
 
C01-4 ¾ƛ±ŐǦƞ˅ĉyk¦�®~I˅ĉa�®~u¬�¨`ǈϾ̹dŦ

ʂo¦y~§¬p7\ҍǈ͙�eo¦y~§¬pϭϮġʜ̡Ɨ`Ѯ̷RҺơ

ɰƱ̝(A02-3)*Ś[Ƚ?B+<�IaƋФɳɿ�aYh]\ơçIġҟŶ
қdђ̥R<ҼŦƋIФɳɿg�w§s¬ŪřΙIȋǾ�a�lyIνȊ

фǾ�̀ ƜɭaRBġҟ7\1aC�уǳIͿĤ�a�ҬфνȊ7\ơç

Τ�dġ/Z]\1a*͆Z]B%\*ҺË 5-13d͏7²϶ȻˢIђ̥
ʟI&>Һ³ˎ¹ƤIɬǭƁd͏3]\ġҟgҺȕʙIơɰƱΩdY

\ΊҪ̹cġҟaʷe¯σ7\1a*_)?<Ҽo<ҺơçIЧ҆ɍʻ

aRBѠϪc�Ώǈͮ ҷ́ɽ\3Ҹ�g:]ZIƜɭaȉ%̾Ѱg$\*

ġɬ*Ơ+-ҺΏǈͮ΄`˛r\̠̔ϪŽgÐżȽ?<ƜɭØƝd$\

Şδȣ*͏Ŵ3]<Ҽ 
 
  

Ë 5-11Ǧđİľ.7:paPS 
�ƆĐâŵñ 

Ë 5-12ǦĥƐŚ�ǘ☆Ǚ�ú

Ī/ 1/10 /ƟŲġǆ*ďŸ

¾ƌ. 

Ë 5-10ǦlPS.ƨ $ƨǒªù/ŽÂ/×± 

Ë 5-13ǦǍèŪX]ClJMmq

D.7: Ia ÑưĜĠRsM/¤Ǔ 



- 24 / 38 - 

ǢǛŦŬąĭ/»93+5¹1�Ɨ/ŎĽǘ{-ƩęůtƜ�`se_sI��ǅŞƗůǙǘǡ_sI

�¡Ǚ�

ʕ͉͡ЉқҷđĿ͉͡`ũTҸdY[ȖZ]<͉͡ȵʟIđϡI̖ˡҷ¼c→ɰ�ʌ��®��®x�¼Ąw¬�x

f�ͮI̖ˡҸd@%Bēç̹d϶оRB-=3%�϶оdȌ<?Bg�ʕ͉͡ЉқdY[ȖZ]<sIdŒdѵ\1a

aRo7��

→ɰIƕŤ�ɳR%sI)Zҕd̷ϡǷ˅`3)In[�͉͡Ҕ̼2adϴ̨͉͡đĿ͉͡Iҕd϶гR�͉͡Ö

ϡΩdgÆѠ³Ι�͉͡ġɆΩdg¯Ѡ³Ι�цɡ͉͡Ωdg̊ΙI³Ι`ÔR�����������	����
��dgǦd

ҹŎ`ÔRB-=3%��

ħ˰I�ҷӀҸ̷ϡ→ɰ�IϜŤ͉͡→ɰaRBɮ̠R<→ɰd@%Bg�ęҙd�`ÔRB-=3%��

ϥĸʘÚdƸrZ]<a([�ʕ͉͡Љқdò[ÊÔ`ś/Bϟ?<͉͡IȵʟC$\1a`ϡ͏R<sIҷ→ɰͮ

IƕŤgЏеdЉқ̭Ţ`ũr϶гR<sIҸd@%B϶гR<sId@%Bg�ęҙd�`ÔRB-=3%ҷįҔ

aѠϧ7\ƕŤg�����a϶гRB-=3%�Ҹ��

¯φŨ/Icf�§®�˧ļ`ϟ?<ƕŤg:IĖǁd@%Bs϶оRB-=3%��

<̷ϡ→ɰ> ϴ 1,038Ú(ʦЈʏ 881ÚҺʦЈ̌ 157Ú) 
!A01-1"ϴ 71Ú� (ʦЈʏ 71ÚҺʦЈ̌ 0Ú) 
1. ▲Ultrafast dynamic contrast-enhanced mri of the breast using compressed sensing: breast cancer diagnosis based on separate visualization of breast arteries and veins, *N. 

Onishi, M. Kataoka, S. Kanao, H. Sagawa, M. Iima, M. D. Nickel, M. Toi, K. Togashi, J Magn Reson Imaging, 47(1), 97-104, 2018 
2. ▲Magnetic resonance angiography with compressed sensing: An evaluation of moyamoya disease, T. Yamamoto, *T. Okada, Y. Fushimi, A. Yamamoto, K. Fujimoto, S. Okuchi, 

H. Fukutomi, JC. Takahashi, T. Funaki, S. Miyamoto, AF. Stalder, Y. Natsuaki, P. Speier, K. Togashi, PLoS One, 13(1), e0189493, 2018 
3. ▲Clinical evaluation of time-of-flight MR angiography with sparse undersampling and iterative reconstruction for cerebral aneurysms, *Y. Fushimi, T. Okada, T. Kikuchi, A. 

Yamamoto, T. Okada, T. Yamamoto, M. Schmidt, K. Yoshida, S. Miyamoto, K. Togashi, NMR Biomed, 30(11), nbm.3774, 2017 
4. ▲Non-contrast-enhanced 3D MR portography within a breath-hold using compressed sensing acceleration: A prospective noninferiority study, *A. Ono, S. Arizono, K. 

Fujimoto, T. Akasaka, R. Yamashita, A. Furuta, H. Isoda, K. Togashi, Magn Reson Imaging, 43, 42-47, 2017 
5. �▲Compressed Sensing 3-Dimensional Time-of-Flight Magnetic Resonance Angiography for Cerebral Aneurysms: Optimization and Evaluation, *Y. Fushimi, K. Fujimoto, 

T. Okada, A. Yamamoto, T. Tanaka, T. Kikuchi, S. Miyamoto, K. Togashi, Invest Radiol, 51(4), 228-35, 2016 
6. �▲Optimization of Regularization Parameters in Compressed Sensing of Magnetic Resonance Angiography: Can Statistical Image Metrics Mimic Radiologists' Perception?, 

*T. Akasaka, K. Fujimoto, T. Yamamoto, T. Okada, Y. Fushumi, A. Yamamoto, T. Tanaka, K. Togashi, PLoS One, 11(1), e0146548, 2016 
7. ▲Time-of-Flight Magnetic Resonance Angiography With Sparse Undersampling and Iterative Reconstruction: Comparison With Conventional Parallel Imaging for Accelerated 

Imaging, T. Yamamoto, *K. Fujimoto, T. Okada, Y. Fushimi, A. F. Stalder, Y. Natsuaki, M. Schmidt, K. Togashi, Invest Radiol, 51(6), 372-8, 2016 
8. ▲Grading meningioma: a comparative study of thallium-SPECT and FDG-PET, S. Okuchi, *T. Okada, A. Yamamoto, M. Kanagaki, Y. Fushimi, T. Okada, M. Yamauchi, M. 

Kataoka, Y. Arakawa, J. C. Takahashi, S. Minamiguchi, S. Miyamoto, K. Togashi, Medicine (Baltimore), 94(6), e549, 2015 
9. ▲Visualization of lenticulostriate arteries at 3T: Optimization of slice-selective off-resonance sinc pulse-prepared TOF-MRA and its comparison with flow-sensitive black-

blood MRA, S. Okuchi, *T. Okada, K. Fujimoto, Y. Fushimi, A. Kido, A. Yamamoto, M. Kanagaki, T. Dodo, T. M. Mehemed, M. Miyazaki, X. Zhou, K. Togashi, Acad Radiol, 
21(6), 812-6, 2014 

!A01-2"ϴ 29Ú� (ʦЈʏ 26ÚҺʦЈ̌ 3Ú) 
10. ▲Advances in NMR data acquisition and processing for protein structure determination, Experimental approaches of NMR spectroscopy -Methodology and application to life 

science and materials science, T. Ikeya, *Y. Ito, Springer, , 64-90, 2017 
11. �▲Advances in stable isotope assisted labeling strategies with information science, *T. Kigawa, Archives of Biochemistry and Biophysics, 628, 17-23, 2017 
12. �▲Selective isotope labeling strategy and computational interpretation of spectra for protein NMR analyses, *T. Kasai, *T. Kigawa, Journal of Physics: Conference Series, 

in press 
13. �▲Impact of cellular health conditions on the protein folding state in mammalian cells, *K. Inomata, H. Kamoshida, M. Ikari, Y. Ito, *T. Kigawa, Chemical Communications 

(Cambridge), 53(81), 11245-11248, 2017 
14. ▲Improved in-cell structure determination of proteins at near-physiological concentration, *T. Ikeya, T. Hanashima, S. Hosoya, M. Shimazaki, S. Ikeda, M. Mishima, P. Güntert, 

*Y. Ito, Sci. Rep., 6, 38312:1-11, 2016 
15. �▲A Protein NMR Structure Refinement based on Bayesian Inference, *T. Ikeya, S. Ikeda, T. Kigawa, Y. Ito, *P. Güntert, J. Phys. Conf. Ser., 699, 012003, 2016 
16. �▲NMR spectral analysis using prior knowledge, *T. Kasai, K. Nagata, M. Okada, *T. Kigawa, Journal of Physics: Conference Series, 699(1), 012003, 2016 
17. �▲Evaluation of the reliability of the maximum entropy method for reconstructing 3D and 4D NOESY-type NMR spectra of proteins, Y. Shigemitsu, T. Ikeya, A. Yamamoto, 

Y. Tsuchie, M. Mishima, B.O. Smith, P. Güntert, *Y. Ito, Biochem. Biophys. Res. Commun., 457, 200-205, 2015 
18. �▲Influence of incomplete NOESY peaks of the interface residues on structure determinations of homodimeric proteins, *Y.J. Lin, T. Ikeya, D.K. Kirchner, *P. Güntert, J. 

Chin. Chem. Soc., 61, 1297-1306, 2014 
!A01-3"ϴ 8Ú� (ʦЈʏ 8ÚҺʦЈ̌ 0Ú) 
19. ▲3D topology of orientation columns in visual cortex revealed by functional optical coherence tomography., Y. Nakamichi, V.A. Kalatsky, H. Watanabe, T. Sato, U.M. 

Rajagopalan, *M. Tanifuji, J. Neurophysiol., in press, 2018 
20. Purkinje cells in the mouse cerebellar vermis directly project their axons to medial parabrachial nucleus., *M. Hashimoto, A. Yamanaka, M. Tanifuji, H. Yaginuma, Front 

Neural Circuit, 12, 6, 2017 
21. ▲Mechanisms for shaping receptive field in monkey area TE., K. Obara, K. O’Hashi, *M. Tanifuji, J. Neurophysiol., 118, 2448–2457, 2017 
22. ▲Functional optical coherence tomography of rat olfactory bulb with periodic odor stimulation., H. Watanabe, U.M. Rajagopalan, Y. Nakamichi, K. Igarashi, H. Kadono, *M. 

Tanifuji., Biomed. Opt. Express, 7, 841-854, 2016 
23. ▲Optical Intrinsic signal imaging for elucidating functional structures in higher visual area., *T. Sato, M. Tanifuji,  Neurovascular coupling methods. M. Zhao, H. Ma, T.H. 

Schwartz (eds.) Humana Press., , 161-175, 2014 
24. ▲Stochastic process underlying emergent recognition of visual objects hidden in degraded images., *Murata T, Hamada T, Shimokawa T, Tanifuji M, Yanagida T, PLoS One, 

9(12), e115658, 2014 
25. ▲Independent noise enhances synchronization in heterogeneous systems., G. Uchida, *M. Tanifuji, Journal of the Physical Society of Japan, 83, 093801, 2014 
26. ▲Object representation in inferior temporal cortex is organized hierarchically in a mosaic-like structure., Sato T., Uchida G., Lescroart M.D., Kitazono J., Okada M, *Tanifuji 

M., J Neurosci, 33, 16642-16656, 2013 
!A01-đĿ"ϴ 109Ú� (ʦЈʏ 103ÚҺʦЈ̌ 6Ú) 
27. ▲4D-MRI Reconstruction of Thoracoabdominal Organs in Free Breathing Using Low-Rank and Sparse Matrix Decomposition, Yukinojo Kitakami, Takashi Ohnishi, Yoshitada 

Masuda, Koji Matsumoto, *Hideaki Haneishi, Journal of Medical Imaging and Health Informatics, , in press 
28. �▲Histone H3.3 sub-variant H3mm7 is required for normal skeletal muscle regeneration, A. Harada, K. Maehara, Y. Ono, H. Taguchi, K. Yoshioka, Y. Kitajima, Y. Xie, Y. 

Sato, T. Iwasaki, J. Nogami, S. Okada, T. Komatsu, Y. Semba, T. Takemoto, H. Kimura, H. Kurumizaka, *Y. Ohkawa, Nature Communications, 9, 1400, 2018 
29. ▲Deciphering hierarchical features in the energy landscape of adenylate  kinase folding/unfolding, J. N. Taylor, M. Pirchi, G. Haran, *T. Komatsuzaki, The Journal of 

Chemical Physics, 148, 123325-1-123325-14, 2018 
30. ▲Phosphorylation-induced conformation of β2-adrenoceptor related to arrestin recruitment revealed by NMR, *Y. Shiraishi, M. Natsume, Y. Kofuku, S. Imai, K. Nakata, T. 

Mizukoshi, T. Ueda, H. Iwai, *I. Shimada, Nat. Commun., 9, 194, 2018 
31. ▲Principal Components Analysis Based Unsupervised Feature Extraction Applied to Gene Expression Analysis of Blood from Dengue Haemorrhagic Fever Patients, *YH 

Taguchi, Scientific Reports, 7, 44016, 2017 
32. ▲Modeling and measurement of curing properties of photocurable polymer containing magnetic particles and microcapsules, Masato Yasui, *Koji Ikuta, Microsystems & 

Nanoengineering, 3, 1-9, 2017 
33. ▲SCOUP: a probabilistic model based on the Ornstein–Uhlenbeck process to analyze single-cell expression data during differentiation, *H. Matsumoto, H. Kiryu, BMC 

Bioinformatics, 17(1), 203-203, 2016 
34. ▲Conductance of P2X4 purinergic receptor is determined by conformational equilibrium in the transmembrane region, Y. Minato, S. Suzuki, T. Hara, Y. Kofuku, G. Kasuya, 

Y. Fujiwara, S. Igarashi, E. Suzuki, O. Nureki, M. Hattori, T. Ueda, *I. Shimada., Proc. Natl. Acad. Sci., 113, 4741-4746, 2016 
35. ▲Dimensionality of Collective Variables for Describing Conformational Changes of a Multi-Domain Protein, Y. Matsunaga, Y. Komuro, C. Kobayashi, J. Jung, T. Mori, *Y. 
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Sugita, Journal of Physical Chemistry Letters, 7, 1446-1451, 2016 
36. �▲Structure determination of uniformly 13C, 15N labeled protein using qualitative distance restraints from MAS solid-state 13C-NMR observed paramagnetic relaxation 

enhancement, H. Tamaki, A. Egawa, K. Kido, T. Kameda, M. Kamiya, T. Kikukawa, T. Aizawa, T. Fujiwara, *M. Demura, Journal of Biomolecular NMR, 64, 87-101, 2016 
37. �▲Multivariate analysis of magnetic resonance imaging signals of the human brain, *Y. Miyawaki, Current Topics in Medicinal Chemistry, 16, 2685 - 2693, 2016 
38. �▲Development of a method for reconstruction of crowded NMR spectra from undersampled time-domain data, T. Ueda, C. Yoshiura, M. Matsumoto, Y. Kofuku, J. Okude, 

K. Kondo, Y. Shiraishi, K. Takeuchi, *I. Shimada, J. Biomol. NMR, 62, 31-41, 2015 
39. ▲Conformational equilibrium of µ-opioid receptor determines its efficacies and functional selectivities, J. Okude, T. Ueda, Y. Kofuku, M. Sato, N. Nobuyama, K. Kondo, Y. 

Shiraishi, T. Mizumura, K. Onishi, M. Natsume, M. Maeda, H. Tsujishita, T. Kuranaga, M. Inoue, *I. Shimada, Angew. Chem. Int. Ed., 53, 13376-13379, 2015 
40. ▲Nuclear dynamical deformation-induced hetero- and euchromatin positioning, *A. Awazu, Phys. Rev. E , 92, 032709, 2015 
41. ▲Sequential data assimilation for single-molecule FRET photon-counting data, Y. Matsunaga, A. Kidera, *Y. Sugita, Journal of Chemical Physics, 142, 214115:1-12, 2015 
42. �▲Functional dynamics of deuterated β2-adrenergic receptor in lipid bilayers revealed by NMR Spectroscopy, Y. Kofuku, T. Ueda, J. Okude, Y. Shiraishi, K. Kondo, T. 

Mizumura, S. Suzuki, *I. Shimada, Angew. Chem. Int. Ed., 53, 13376-13379, 2014 
!A02-1"ϴ 62Ú� (ʦЈʏ 56ÚҺʦЈ̌ 6Ú) 
43. �▲Development of a predictive model for lead, cadmium and fluorine soil-water partition coefficients using sparse multiple linear regression analysis, K. Nakamura, *T. 

Yasutaka, *T. Kuwatani, T. Komai, Chemosphere, 186, 501-509, 2017 
44. �▲Statistical evaluation of two probability density functions for the microboudin palaeopiezometer, *T. Matsumura, T. Kuwatani, T. Masuda, Earth, Planets and Space, 69, 

83:1-12, 2017 
45. �▲Statistical model selection between elastic and Newtonian viscous matrix models for the microboudin palaeopiezometer, *T. Matsumura, T. Kuwatani, T. Masuda, Earth, 

Planets and Space, 69, 83:1-12, 2017 
46. �▲Extraction of heavy metals characteristics of the 2011 Tohoku tsunami deposits using multiple classification analysis, *K. Nakamura, T. Kuwatani, Y. Kawabe, T. Komai, 

Chemosphere, 144, 1241-1248, 2016 
47. �▲Free-energy landscape and nucleation pathway of polymorphic minerals from solution in a Potts lattice-gas model, *A. Okamoto, T. Kuwatani, T. Omori, K. Hukushima, 

Physical Review E, 92, 042130:1-9, 2015 
48. �▲Markov-random-field modeling for linear seismic tomography, *T. Kuwatani, K. Nagata, M. Okada, M. Toriumi, Physical Review E, 90, 042137:1-7, 2014 
49. �▲Machine-learning techniques for geochemical discrimination of 2011 Tohoku tsunami deposits, *T. Kuwatani, K. Nagata, M. Okada, T. Watanabe, Y. Ogawa, T. Komai, 

N. Tsuchiya, Scientific Reports, 4, 7077:1-6, 2014 
50. �▲Markov random field modeling for mapping geofluid distributions from seismic velocity structures, *T. Kuwatani, K. Nagata, M. Okada, M. Toriumi, Earth, Planets and 

Space, 66, 5:1-9, 2014 
!A02-2"ϴ 43Ú� (ʦЈʏ 35ÚҺʦЈ̌ 8Ú) 
51. ▲Experimental study of heterogeneous organic chemistry induced by far ultraviolet light: Implications for growth of organic aerosols by CH3 addition in the atmospheres of 

Titan and early Earth, *P.K. Hong, Y. Sekine, T. Sasamori, S. Sugita, Icarus, 307, 25-39, 2018 
52. Spectral decomposition of asteroid Itokawa based on principal component analysis, *S.C. Koga, S. Sugita, S. Kamata, M. Ishiguro, T. Hiroi, E. Tatsumi, S. Sasaki, Icarus, 299, 

386–395, 2018 
53. ▲Effects of primitive photosynthesis on Earth's early climate system, *K. Ozaki, E. Tajika, P.K. Hong, Y. Nakagawa, C.T. Reinhard, Nature Geoscience, 11, 55-59, 2017 
54. �▲Cluster analysis on the bulk elemental compositions of Antarctic stony meteorites, *H. Miyamoto, T. Niihara, T. Kuritani, P.K. Hong, J.M. Dohm, S. Sugita, Meteoritics 

& Planetary Science, 51, 906-919, 2016 
55. ▲Intensive hydration of the wedge mantle at the Kuril arc-NE Japan arc junction: implications from mafic lavas from Usu Volcano, northern Japan, *T. Kuritani, M. Tanaka, 

T. Yokoyama, M. Nakagawa, A. Matsumoto, Journal of Petrology, 57 (6), 1223-1240, 2016 
56. �▲An automatic deconvolution method for Modified Gaussian Model using the Exchange Monte Carlo method: application to reflectance spectra of synthetic clinopyroxene, 

*P.K. Hong, H. Miyamoto, T. Niihara, S. Sugita, K. Nagata, J.M. Dohm, M. Okada, Journal of Geology & Geophysics, 5: 3, 1-15, 2016 
57. ▲Production of sulphate-rich vapour during the Chicxulub impact and implications for ocean acidification, *S. Ohno, T. Kadono, K. Kurosawa, T. Hamura, T. Sakaiya, K. 

Shigemori, Y. Hironaka, T. Sano, T. Watari, K. Otani, T. Matsui, S. Sugita, Nature Geoscience, 7, 279-282, 2014 
58. ▲Primary melt from Sannome-gata volcano, NE Japan arc: constraints on generation conditions of rear-arc magmas, *T. Kuritani, T. Yoshida, J. Kimura, T. Takahashi, Y. 

Hirahara, T. Miyazaki, R. Senda, Q. Chang, Y. Ito, Contributions to Mineralogy and Petrology, 167, 1-18, 2014 
!A02-3"ϴ 117Ú� (ʦЈʏ 116ÚҺʦЈ̌ 1Ú) 
59. ▲Disk-driven rotating bipolar outflow in Orion Source I, *T. Hirota, M. N. Machida, Y. Matsushita, K. Motogi, N. Matsumoto, M. K. Kim, R. A. Burns, M. Honma, Nature 

Astronomy, 1, id.0146(1-5), 2017 
60. ▲Superresolution Full-polarimetric Imaging for Radio Interferometry with Sparse Modeling, *K. Akiyama, S. Ikeda, M. Pleau, V. L. Fish, F. Tazaki, K. Kuramochi, A. E. 

Broderick, J. Dexter, M. Mościbrodzka, M. Gowanlock, M. Honma, S. S. Doeleman, The Astronomical Journal, 153(4), id.159(10pp.), 2017 
61. �▲Optical polarization variations in the blazar PKS 1749+096, *M. Uemura, R. Itoh, I. Liodakis, D. Blinov, M. Nakayama, L. Xu, N. Sawada, H.-T. Wu, I. Fujishiro, 

Publications of the Astronomical Society of Japan, 6996, 1-12, 2017 
62. ▲Imaging the Schwarzschild-radius-scale Structure of M87 with the Event Horizon Telescope Using Sparse Modeling, *K. Akiyama, K. Kuramochi, S. Ikeda, V. L. Fish, F. 

Tazaki, M. Honma, Ó 7ŧ, The Astrophysical Journal, 838(1), id.1(13pp.), 2017 
63. ▲Repetitive patterns in rapid optical variations in the nearby black-hole binary V404 Cygni, *Mariko Kimura, Keisuke Isogai, Taichi Kato, …, Makoto Uemura, Ó 64ŧ, 

Nature, 529, 54-58, 2016 
64. The host galaxy of a fast radio burst, *E. F. Keane, S. Johnston, S. Bhandari, E. Barr, N. D. R. Bhat, M. Burgay, M. Caleb, C. Flynn, A. Jameson, M. Kramer, E. Petroff, A. 

Possenti, W. van Straten, M. Bailes, S. Burke-Spolaor, R. P. Eatough, B. W. Stappers, T. Totani, M. Honma, H. Furusawa, Nature, 530(7591), 453-456, 2016 
65. ▲ALMA Imaging of Millimeter/Submillimeter Continuum Emission in Orion KL, *T. Hirota, M. K. Kim, Y. Kurono, M. Honma, The Astrophysical Journal, 801(2), 

id.82(17pp.), 2015 
66. �▲Variable selection for modeling the absolute magnitude at maximum of Type Ia supernovae, *M. Uemura, K. S. Kawabata, S. Ikeda, K. Maeda, Publications of the 

Astronomical Society of Japan, 67(559), 1-9, 2015 
67. ▲Doppler tomography by total variation minimization, *M. Uemura, T. Kato, D. Nogami, R. Mennickent, Publications of the Astronomical Society of Japan, 67(22), 1-12, 

2015 
68. ▲230 GHz VLBI Observations of M87: Event-horizon-scale Structure during an Enhanced Very-high-energy γ-Ray State in 2012, *K. Akiyama, R. - S. Lu, V. L. Fish, S. S. 

Doeleman, A. E. Broderick, J. Dexter, K. Hada, M. Kino, H. Nagai, M. Honma, Ó 10ŧ, The Astrophysical Journal, 807(2), id.150(11pp.), 2015 
69. ▲Anti-correlated Optical Flux and Polarization Variability in BL Lac, *H. Gaur, A. C. Gupta, P. J. Wiita, M. Uemura, R. Itoh, M. Sasada, The Astrophysical Journal Letters, 

781(L4), 1-5, 2014 
70. ▲ Super-resolution imaging with radio interferometry using sparse modeling, *M. Honma, K. Akiyama, M. Uemura, S. Ikeda, Publications of the Astronomical Society of 

Japan, 66(5), id.95(14pp.), 2014 
!A02-đĿ"ϴ 41Ú� (ʦЈʏ 36ÚҺʦЈ̌ 5Ú) 
71. �▲Selection of tsunami observation points suitable for database-driven prediction, *Junichi Taniguchi, Kyohei Tagawa, Masashi Yoshikawa, Yasuhiko Igarashi, Tsuneo 

Ohsumi, Hiroyuki Fujiwara, Takane Hori, *Masato Okada, Toshitaka Baba, Journal of Disaster Research, 13(2), 245-253, 2018 
72. ▲Atomic-scale visualization of surface-assisted orbital order, H. Kim, *Y. Yoshida, C. -C. Lin, T. -R. Chang, H. -T. Jeng, H. Lin, Y. Haga, Z. Fisk, Y. Hasegawa, Science 

Advances 3, 3, eaao0362, 2017 
73. ▲Revisiting the oscillations in the cosmic microwave background angular power spectra at ℓ ˜ 120 in the Planck 2015 data, *Koichiro Horiguchi, Kiyotomo Ichiki, Jun'ichi 

Yokoyama, Progress of Theoretical and Experimental Physics, Volume 2017 Issue 9, id.093E01, 2017 
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�®~)Zϟ&͉͡CҺơɰƱ̝(A02-3)ag�¦�o�®¨лĂ
`ϰ˸7\1adY[ȖZ]\�®~)Z̾ǈ→̹�e��o

y`ɅĠ7\͉͡CҺ:];]цɡ*чaC%\Ҽo<Һț̌đ

Ŀ̝(A02)*¼Ǎ7\y�¬ýʶ STM dѰRBsŊĆRBȵʟ

`²MҺe�®x¬p�®~ϱʜI˯ł`̓ƻdɘчR<Ҽ 
 
�ƸĒąĭ 3.žƟşĉľ=žtş.ƥ�!:$5/ ES-DoS ľ 
� y�®y��§¬p̝(B01-2)*¹Ȝac?B ES-DoSˢ`Ѯ
̷RҺƐǽ2aIÄ˸ІǨ)Zc\Ǿɭġǭ(Ύϴ̠̔I̖ȱǃ
Ǿdǈȟ7\)dţȻˢCɅĠ3]<Ɛǽ`���¬p7\1a
CҺȻˢѯI̕ȣϼð`ŞδdR<ҼES-DoSˢdY[ҺÙЇ
ʴϻ¨®�`ż7<rIΎϴ̹ȻˢdѰ7\Ύ¯̹cϫɴ*Ȗ

Z]<Ҽo<ҺES-DoSˢdY[ϧɭIʍђΉpŤ_9*ƯƇ7
\Ŷқdsc�ª®�Şδac[ҺÊɜ�¬�k¨ªˢdY\

Ҭфлâϴʹsƻ̞R<ҼES-DoSˢ`̥%BҺƈ̟͗Ʊ̝(A02-
1)gҺ˦ ˣƓ̔͠IУ˼*ҺѧǚУ˼IѠѣǘҟ`ƞ-ũa=ˠ

ǞƎI˫ǽƓ̔͠C$\1a`ɳ<dɽZ)dR<ÓҺA02 ҧ
ƕđĿ̝g˫ǽ˕ƆͿ{¬u®)Z˦ˣҬ`Ä˸7\<rIʍ

ђc{¬u®ΉpŤ_9`˗r\1adȵĵR<Ҽ3ZdҺB01 
ǬǣđĿ̝gлСƝġČˢdY[ ASDҷρѭ̲y�o�¦�Ҹ
Ďa ADHDҷˤȮ˄ѸƞļȣѿƿҸĎIĦħ`ϟ&ɴˢ`Ѯ̷R<Ҽ 

  

Ë 6-5Ǧ�ƸĒąĭ 3.*/ƸĒ 

Ë 6-4Ǧ�ƸĒąĭ 2.*/ƸĒ 

Ë 6-3Ǧ�ƸĒąĭ 1.*/ƸĒ 
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ǤǛŦŬżƮ/�ŗŎĽǘơ�/Ħ®Łŗ�ŦŬƮ/®ĭş�ŗ=Æ4�Ǚǘǝ_sI�¡Ǚ�

ҘƎ͉͡`ϟ&²CϷăͮҷ͉͡ҘƎĖCĒʏ7\ϷăϢIРďѮ̷ъ̥ƻҪМɱМʖIɛîcEҸI˧

̥̖ˡt͉͡ЛIĺʟ̹ë̥d@%B϶оRB-=3%ҷΗɋ̝d(/\ϷăĒ̥ͮNIŚΉI̖ˡ`ũT�Ҹ��

(1) ǑÒ~Ų/ĳƙ 
ǑÒ��~Ų/¡ƣ 
ʹ�cġѡCIҘƎĖϜŤ`ĺ̛̹)@ĺʟ̹dчr\<rҺʕҘƎgđĿ͉͡* 75Úaƞ-Һ:IÄʹ
*ƞ%1a*̕țC$\ҼƻѾdҺđĿ͉͡*Ŕ̨Rƫr<Ƕȵ 26ǷǾ)ZǶȵ 29ǷǾoCIÄʹĖϹ
gҺϴ̨͉͡* 60ҵҺđĿ͉͡* 35ҵҺΗɋ̝* 5ҵC$\Ҽ 

(2) ơ�ů/ŁŗŎĽ 
Ҭ˅ĉ�®~Ҩļ͗ƱI͉͡ь͛d(%BȝϪac\u®�®`¹ȜdɦĠ`ϟ?<Ҽ��¨G(B01)tȩ
Ɣ G(C01)Iu®�®`ĒʏłRҺƻҪ G(A01,A02)CI�®~ϱʜdĨ̥7\cERBҺϷăIʏĺĨ̥
`Ɓ?<Ҽo<ҺɷƯIu®�®NI��§ɊȊҺGPUtHDDϥĊcEIǈȟdY[ҺƠϬʼ�®~ϱ
ʜdǈ7\̻͈cçĪ`ɮ'<Ҽ 

(3) ��Ʈ/Ħ®Łŗ 
ʕҘƎd(%BҺΗɋ̝IϜŤɦɞųaţϴ̨͉͡Iōƚ͉͡ų`IO 49ŧ̥҄R<Ҽ1I1agҺρ̍
͗ƱaȩƔ͗ƱI·ɴI͆А`ă'<Ĉ͔cϋȻÎʖIдĠd@c*?B([Һ�y�oRAϋȻ͉͡
Ω)ZҺ¼Û͉͡ųt3+*/͉͡ųcEǳŀ͉͡ήdϴ 52ŧsǑήRҺ˅ ¶ÖI�®~Ҩļ͗Ʊ`Ɇ&

ϋȻÎʖαȵIҫʫ`ȍȵR<Ҽ 
(4) ƀčŐŦŬƨǒ/Ł¯ŎĽ 

ÌǊá�/ǅ� 
Ƕȵ 27ǷǾa 29ǷǾIϴ 2żIƃѾÞВ(International Meeting on “High-Dimensional Data-Driven 
Science(HD3)”)IÞВЛ`ϴ²RҺ:1CIϪ`→ɰЁaRB̷ϟ7\1aCҺ�®~Ҩļ͗ƱIƃѾ
̹�©|¬y`Ҭr<Ҽ 
OisSm[nr�ǅHqbIAe/ǅ� 
Ƕȵ 26ǷǾ)Z 29ǷǾd)/B�¢®�§c¨Ў̀Þ(YiđѮw¬�xf�`ѰʚҺѰⅡd(%Bϴ
4żϟ&ΊЛ`ϴ²RҺ:IʟҺоO 2100ŧsIŔĶΩ*$?<Ҽo<Һ�¢®�§c¨Ў̀҃(Y
iđѮw¬�xf�ɀѩ҃`éȵћǭRҺȶ*ƃd(/\Ҭ˅ĉ�®~Ҩļ͗ƱI˕˽Ũ²`̗?<Ҽ

Ύϴɭ̠͉͡Ⱥt̠łƱ͉͡ȺcEIġѡI̮c\ 4 ŧIϕŧc͉͡Ωɴds2Ў̀%<=+ҺҬ˅ĉ�
®~Ҩļ͗Ʊ*̕ƸġѡdѵZ8ġѡ`ʽɲRBѠϪC$\1a*ɧrBЂА3]<Ҽ  
�ǅLdUs/ǅ� 
ńƱtơɰƱa%?<ҺƻҪ G(A01, A02)Iţġѡd(/\{��®`ѮĄRҺţҘƎd(/\�®~Ҩ
ļ͗ƱIɘч`Ɓ?<Ҽo<Һ̠͗ͬ 2ġѡ=/Cc-Һ̠̔ƱͮIÓġѡNI 5ǷȔØѴIʕҘƎI̷
Ǘȣ`ϫɒ'Һy�®y��§¬p̝(B01-2)aț̌đĿ̝(A02)aIĒŦCʚÌƠƱ̔ȣ͉͡ȺdB͉͡
Þ�Тʦ�ª®�ҞșѪ`̥%<ċͧϴ˸Cc�ª®�7\̔ȣ͉͡ ͬ¯ż͉͡Þ�`¼ĄRҺ1I͉͡
ÞCI̷ϡΩ*Һ:IȔI��§c¨ze¬�i��doyd(/\ϋȻI¹Ȝac?B%\Ҽ3ZdҺ

ÐȔ SpMIɭ̠Ɛ̻ȍȵda?Bʏ̥=aʒȒ3]\Љқd̼̓RҺǶȵ 26Ƿ 8ʎdđѮ{��®�ķ
�x¢¦ʍђłaƆΞ{¬w¬p�`ѮĄ7\cEҺ�®~Ҩļ͗ƱIɘч`Y[¯ǙɦɞR<Ҽ 
ïÕŁ¯ 
Ƕȵ 25 ǷǾaǶȵ 27 ǷǾdgҺm�oj�w¬�xf�ŖiđĿЇɽÞ`IOĐƃ 25 ͳȺCϟ?<Ҽ
:IʟҺǶȵ 25ǷǾdgȌĥĿ҃ÄƸI 4úØ²ac\ 132ÚsIđĿȟĿ`ȖZ]ҺǶȵ 27ǷǾd
g 93ÚsIđĿȟĿ*ȖZ]<Ҽo<ҺJPGUҺAOGS`g6rҺƃĖƝIƱÞC 10ÚIŲ̈{�w¤
¬`ѮĄR<Ҽ1&R<˧ļ`у6BҺҬ˅ĉ�®~Ҩļ͗ƱIŬ͆dĹr<Ҽ  
ǑÒ¡�ł/Đƹ 
ҘƎI̷Цʂ)ZҘƎÞВ`ƫrҺʹ�cҘƎĖÞВIÞВЛtÊуЛ`ϴ²R<Ҽ1]dY[ҘƎĖÊ

˨`˧ȣłRҺ��¨G(B01)`¹ȜaR<ρ̍͗ƱaȩƔ͗ƱIΖǃcцɡϜŤ`ɘчR<Ҽ  
ŝ¤ǁáƖ�ł/Đƹ 
ʕҘƎƝIɳƱϠҘƎ͉͡ (�ϴʹѵ̩ϱɽ�Һ���ʸхȩƔ�Һ�ƈˏ�e��oy�cE)aIŤŦw¬
�xf�`Ą71aCцɡ`Ɓ[ҺƱϠ҃Þ`ĒŦѮĄRB%\Ҽo<ҺлǷgҺʕҘƎĖ�¬�®*Һ

ȩƔϴ˸ CREST3+*/Һ��o�®~ CRESTҺ��§c¨ze¬�i3+*/cEI�®~Ҩļ͗
Ʊ`̼̹aR<͗Ʊɘчɉ̊ÅʵdŔ̨7\1aCҺ̮ġѡƱϠÊ˨`͠ʶ̹dɘчRB%\Ҽ 
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rŦŬƮ/�ŗŎĽǘǘǝǙǚǘǞǙǚǘǟǙ=Â<")ǟ_sI�¡Ǚ�

ҷҿҸ¼Ϫc̔űɽ·ҷϴ̨͉͡d(%BРďR<¼Ϫc̔űҷϷăăűͮ�ƻΟƔūʌI�¼Ϫc̔űɽ·
ʌ�˃d϶гR<sI�Ҹd@%B�ѣҜIƠ+%ҕd�ʠĖdřo\ͶƀC϶гRB-=3%�Ҹ 
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ҷӀҸϴ̨͉͡d(/\ɦĠI&>�ɶЛ�ÎÚЛЏѣ�:IÓI¼ϪcsId@%B�ǷǾ2a�Л̼ħ

d�ѣҜIƠ+%ҕdëт�ѣҜ�͉͡²ȝϪç̠ͮ`ēç̹d϶оRB-=3%� 
!ǶȵӀӃǷǾ" 
ɶЛ 
ƈ̟ȫɿ͗Ʊ̝ӈu¬�¦¬wysd(/\ƢѹͿĖIǜ͈IġǭtƜȵь͛ͮdѰ7\ƈПƱ̹ĒŦ͉͡I
ƻɵ(ƏϟҜ 1,000,000ė)Ҽȫɿ͗Ʊd(/\�®~ϱʜdȝϪcȩƔř҃ŖiĒŦ͉͡`ϟ?<Ҽ 
ϴ˸��§¬p̝ӈ©eo~�(ͺƃ)d(%BѮ)]<Һ˂ʰƱΧI���k¬�b©¬yC$\NIPS2013
dŔĶR(ɵϟҜ 568,560ė)Һy�®y��§¬pIʍɳ̖ˡd@%BȩƔř҃`ϟ?<Ҽ 
ơɰƱ̝ӈfo¦e�Y[ÌњƠƱd 9ʎ 18ɸ)Z 12ʎ 17ɸoCҺPAVLENO Olena˒IɈΪ7\ѾIɶ
Л`ɦĠR<Ҽ1]dY[ҺơɰƱd(/\y�®y��§¬pIђ̥d@%BʴϵҺĒŦ͉͡`ϟ?<Ҽ 
ÎÚЛЏѣ 
y�®y��§¬p̝ӈƻҪϴ˸p¨®�aIĒŦ͉͡`чr\<rҺōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ
3,312,469 ė)Ҽ:]dY[ҺƻҪϴ˸p¨®�aIĒŦ͉͡`óч7\aasdҺ:]ZdĒу7\y�®
y��§¬pd(/\ʄы̹cŶқdŚ[Ήa=Ҽ  
:IÓ 
ơɰƱ̝ӈơɰd(/\ϴ˸�®~Iϱʜ}��ҺFITS-IDId(/\ IO¦e�¦§Ѯ̷Л`ɦĠR<(ƏϟҜ
2,077,950ė)Ҽ1]dY[ҺơɰƱIƻϰ˸�®~NIy�®y��§¬pђ̥`óчR<Ҽ 
ϴ˸��§¬p̝ӈho{¨}��͐)ZI¦e{¬yРďЛ`ϴ²R (ɵϟҜ 378,000ė)Һƞʹcϴ˸�®
~dǈ7\y�®y��§¬p`óчR<Ҽ 
Ηɋ̝ӈɳƱϠҘƎI�®��®xĪéЛ̥`ϴ²R<(ɵϟҜ 305,340 ė)Ҽ1I�®��®x`͠ʶ˧̥7
\1aCҺƃĖƝdǈRBҺʕɳƱϠҘƎIǺƔaɦɞ`ϟ?<Ҽ 
!ǶȵӀӄǷǾ" 
ɶЛ 
ƈ̟ȫɿ͗Ʊ̝ӈ�¦f¬ƠƱҺx¤¬z��m¬yƠƱd(/\͇ʒ˿ƇЛ̥`ϴ²R(ƏϟҜ 1,027,660
ė)Һȫɿ͗Ʊd(/\�®~ϱʜdȝϪcȩƔř҃ŖiĒŦ͉͡`ϟ?<Ҽ 
ơɰƱ̝ӈe~§cd(/\Һ12th European VLBI Network Symposium and Users MeetingdŔĶR(ɵϟ
Ҝ 741,890ė)Һy�®y��§¬pIơɰƱNIђ̥̖ˡd@%BȩƔř҃`ϟ?<Ҽ 
Ơρ̧Ǿ̝ӈInstitut d’Etudes Scientifiques de CargesedŔĶR (ɵϟҜ 670,222ė)ҺȩƔΎϴĴƱdY\
y�®y��§¬pͮI˂ʰƱΧI̠→ϼðI̞̖d@%BȩƔř҃`ϟ?<Ҽ 
ÎÚЛЏѣ 
ι͗Ʊ̝ӈι͗Ʊ�®~dǈRBy�®y��§¬pNIђ̥`ϟ&1aCҺιĖ͑Ί·γd(/\̔çćϡ
̞`͉͡7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 7,158,852ė)Ҽ 
Şϭł̝ӈy�®y��§¬pdY?BɅĠ3]<�®~dǈ7\ʏĺcŞϭłd@%Bʴϻ7\1aCҺҬ
˅ĉ�®~Iϱʜğ̠IȻˢd@%B͉͡7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 4,728,200ė)Ҽ 
:IÓ 
ι͗Ʊ̝ӈy�®y��§¬pIђ̥ÄƸC$?<͑Ί·γIƻҪ�®~ͮ`õƯR<�®��dyoI�®
~ȘɹЛ`ϴ²R<(ƏϟҜ 760,431ė)Ҽ 
ϴ˸��§¬p̝ӈho{¨}��͐)ZI¦e{¬yРďЛ`ϴ²R (ɵϟҜ 388,800ė)Һƞʹcϴ˸�®
~dǈ7\y�®y��§¬p`óчR<Ҽ 
Ηɋ̝ӈy�®y��§¬pIǗѮ*ʒȒC+\Һķ�x¢¦ʍђł`̥%<˂ʰƱΧa̯ȣ��§¬pNI
ȟ̥d@%BҺđĿ̝IϋȻ͉͡ΩdY\͉͡ÞIѮĄЛ̥`ϴ²R<(ɵϟҜ 341,632ė)Ҽ 
!ǶȵӀӅǷǾ" 
ɶЛ 
ńƱ̝ӈ�¢®¥®oƠƱd(/\͇ʒ˿ƇЛ̥`ϴ²R(ƏϟҜ 1,027,660 ė)ҺMRI `ǈЖaR<y�®y
��§¬pђ̥dȝϪcȩƔř҃ŖiĒŦ͉͡`ϟ?<Ҽ 
ƈ̟͗Ʊ̝ӈƈ̟͗Ʊ�®~dǈ7\y�®y��§¬pђ̥IĒŦ͉͡`̼̹aRBҺ 2ʎ 3ɸ)Z 3ʎ 31
ɸoCҺƝƃÎɈΪ͉͡ΩIʚŃƠƱNIɈΪɶЛ`ɦĠR<(ƏϟҜ 998,765ė)Ҽ 
Ơρ̧Ǿ̝ӈInn at Loretto/y~¬�i®�ƠƱ/Technische Universitat BerlinNIġɆΩI͇ʒ˿ƇЛ̥(Ə
ϟҜ 895,224 ėҺ1ʎ 18 ɸ)Z 2 ʎӅɸ)`ϴ²RҺȩƔΎϴĴƱdY\y�®y��§¬pI̠→ʸͷ`ɘ
чR<Ҽ 
ÎÚЛЏѣ 
ι͗Ʊ̝ӈι͗Ʊ�®~dǈRBy�®y��§¬pNIђ̥`ϟ&1aCҺιĖ͑Ί·γd(/\̔çćϡ
̞`͉͡7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 7,205,343ė)Ҽ 
Şϭł̝ӈy�®y��§¬pdY?BɅĠ3]<�®~dǈ7\ʏĺcŞϭłd@%Bʴϻ7\1aCҺҬ
˅ĉ�®~Iϱʜğ̠IȻˢd@%B͉͡7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 4,739,618ė)Ҽ 
:IÓ 
Ηɋ̝ӈy�®y��§¬pIƃѾ̹cǗѮaȮϫÊɜ`óч7\<rҺƃѾÞВ HD3-2015 `ѮĄRҺÌњ
�¨�¨od(/\ÞВЛЛ̥`ϴ²R<(ɵϟҜ 3,146,076ė)Ҽ 
ƈ̟͗Ʊ̝ӈy�®y��§¬pђ̥IǈЖC$\ƈ̟͗Ʊ�®~Iϴ˸˂ŻC$\ҺELAN9000 DRC�I÷
̠Л̥`ϴ²R<(ƏϟҜ 1,492,560ė)Ҽ 
ƈ̟͗Ʊ̝ӈy�®y��§¬pђ̥IǈЖC$\ƈ̟͗Ʊ�®~Iϴ˸˂ŻC$\ҺICP̷ČġʜϢ iCAP 
6300 DuoI÷̠Л̥`ϴ²R<(ƏϟҜ 1,377,000ė)Ҽ 
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!ǶȵӀӆǷǾ" 
ɶЛ 
ńƱ̝ӈƃѾ˧ļɦɞ̝Y[Һ4ʎ 1ɸY[ 10ʎ 19ɸoCI�¢®¥®oƠƱd(/\ѫʒ˿ƇЛ̥`ϴ²
R(ƏϟҜ 3,695,520ė)ҺMRINIy�®y��§¬pђ̥dȝϪcȩƔř҃ŖiĒŦ͉͡`ϟ?<Ҽ 
ƈ̟͗Ʊ̝ӈƈ̟͗Ʊ�®~dǈ7\y�®y��§¬pђ̥IĒŦ͉͡`̼̹aRBҺ 1ʎ 8ɸ)Z 3ʎ 9
ɸoCҺƝƃÎɈΪ͉͡ΩIʚŃƠƱNIɈΪɶЛ`ƃѾ˧ļɦɞ̝Y[ɦĠR<(ƏϟҜ 1,109,986ė)Ҽ 
ϴ˸��§¬p̝ӈy�e¬d(%BѮ)]<ҺȩƔ͗ƱI���k¬�b©¬yC$\ IEEE International 
Symposium on Information Theory(ISIT2016)dŔĶR(ɵϟҜ 820,130ė)Һ͉͡ȵʟ̷ϡ(Yiy�®y�
�§¬pIʍɳ̖ˡd@%BȩƔř҃`ϟ?<Ҽ 
ÎÚЛЏѣ 
ȫɿ͗Ʊ̝ӈȫɿ͗Ʊ�®~dǈRBy�®y��§¬pNIђ̥`ϟ&1aCҺҬ˅ĉ�®~)Zʏĺc̕
țѢ`ɅĠ7\͉͡dȕÅ7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 6,577,624ė)Ҽ 
{��¦��§�o�ez̝ӈŌc��¨ł*ſ҇cƕŤCsǈȟŞδc{��¦��§�oc�ezɘ→
dY\Һy�®y��§¬pIɴˢ→I͉͡dȕÅ7\ōƚ͉͡ų¯ŧ`̥҄R<(ƏϟҜ 5,570,255ė)Ҽ 
:IÓ 
ƈ̟͗Ʊ̝ӈy�®y��§¬pђ̥IǈЖC$\ƈ̟͗Ʊ�®~Iϴ˸˂ŻC$\ҺICP̷ČġʜϢ iCAP 
6300 DuoI÷̠Л̥`Ƕȵ 27ǷǾdȆ+Α+пĶCϴ²R<(ƏϟҜ 783,000ė)Ҽ 
ńƱ̝ӈMRI�®~NIy�®y��§¬pђ̥`̼̹aRBҺÌњƠƱƠƱѶńƱ͉͗͡ѳǘι˂δΗŤ͉
͡{¬~®MRIϢĨ̥ЗɆѣҷӒӌӏӓӎӗӔӒ� Ӆӗ� Ƕȵ 29Ƿ 1ʎһ2ʎĨ̥ġҸ`ϴ²R<(ƏϟҜ
475,000ė) 
Ηɋ̝ӈy�®y��§¬pIƃĖǗѮaȮϫÊɜ`óч7\<rҺđѮw¬�xf�`ѮĄRҺʚÌƠƱˊ
̦�®¨d(/\ÞВЛЛ̥`ϴ²R<(ɵϟҜ 363,000ė)Ҽ 
!ǶȵӀӇǷǾ" 
ɶЛ 
ńƱ̝ӈc�§kwktd(/\ͬ 103 żŃͺɩǋΙƱÞ(RSNA2017)dŔĶR(ɵϟҜ 929,710 ė)ҺMRI
�®~Iy�®y��§¬pNIђ̥dѰ7\ʍɳ̖ˡd@%BȩƔř҃`ϟ?<Ҽ 
ϴ˸��§¬p̝ӈ�e�d(%BѮ)]<ҺȩƔ͗ƱI���k¬�b©¬yC$\ IEEE International 
Symposium on Information Theory(ISIT2017)dŔĶR(ɵϟҜ 890,930ė)Һ͉͡ȵʟ̷ϡ(Yiy�®y�
�§¬pIʍɳ̖ˡd@%BȩƔř҃`ϟ?<Ҽ 
ÎÚЛЏѣ 
ι͗Ʊ̝ӈι͗Ʊ�®~dǈRBy�®y��§¬pNIђ̥`ϟ&1aCҺιĖ͑Ί·γd(/\̔çćϡ
̞`͉͡7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 6,813,716ė)Ҽ 
ȫɿ͗Ʊ̝ӈȫɿ͗Ʊ�®~dǈRBy�®y��§¬pNIђ̥`ϟ&1aCҺҬ˅ĉ�®~)Zʏĺc̕
țѢ`ɅĠ7\͉͡dȕÅ7\ōƚ͉͡ų`¯ŧ̥҄R<(ƏϟҜ 6,577,624ė)Ҽ 
:IÓ 
Ηɋ̝ӈy�®y��§¬pIƃѾ̹cǗѮaȮϫÊɜ`óч7\<rҺƃѾÞВ HD3-2017 `ѮĄRҺ�¨
�¨oÌњd(/\ÞВЛЛ̥`ϴ²R<(ɵϟҜ 3,016,840ė)Ҽ�

 
ҷӁҸʍΈǷǾҷǶȵӀӇǷǾҸI͉͡ЛIΡХR`ϟ?<ϴ̨͉͡*$\ƕŤg�:IĖǁ`϶оRB-=

3%� 
ʕҘƎCgҺʍΈǷǾd͉͡ЛIΡ[ХR`ϟ?<ϴ̨͉͡gc%<rҺϿȌRc%Ҽ�
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ǥǛõƦáÉ¤ǁ¹1ǇƸáÉ¤ǁ2/ƭŏñǘǝ_sI�¡Ǚ�

͉͡ҘƎI͉͡ȵʟ*�ȌϿƱŶġѡtѰцġѡdµ'<e¬�o�tˣŖĺʟcEd@%B϶оRB-=3%��

� ʕҘƎ*ƱϠ̩Nµ'<ʍsƠ+%e¬�o�gҺ�RsMǔ¯ũá�+01Ğà/áÉ¤ǁ.ì�-0Ĝ

 0ƔÂÑ/áÉ¤ǁ�¬ą�;$1aC$\Ҽ�ÙЇʴϻ¨®�`ż7<rIΎϴ̹ȻˢI˯łaĳȵ�

a%&ÓĨáœa��®~Ҩļ͗ƱI±@I©�¨�a%&ɍǍő̠dƐA+Һρ̠̍ϱI<rIʄы̹Ϳ

Ύ̹cɭ̠ȩƔ͗Ʊ̹ȻˢIʸͷ`ƻ̞RҺáƔÂŦŬĐƹ/psngRn*Ġʙ²*?<Ҽ1]dY[Һ

JST CRESTr����/āÕƟŅǑÒIȸ̬̼ʻCĨǑÒ/Ł¯�óŗ3]<P)ҺҘƎÖϡIǛ̦gҺ(͉)
ŌƯĩĚĸĴIžÂÑĩĚǅŞrāÕÓšƾǄIMI(��§c¨ze¬�i��doy)ĐçdѰRBc��e
y7\ MI [TX]GsdÛů3]<Ҽ3ZdҺȩƔ͗Ʊaùħ͗ƱI·ɴdу6<ɳR%~e�IϋȻÎʖ

*ƞɭдĠ3]<1agҺʕҘƎIЉқϷƸ*ђĢC$\1a`̔Є?B%\Ҽ1]ZʕҘƎI͉͡aɫαI

ƻΟdY[ҺҘƎÖϡȺǘIʚƠɳҘƎCgҺĨǑÒ/ƨǒÄ�RsMǔ¯ũá�Iŧ`Ɍ@�ǖĹ�RsM

ǔ¯ũáĖƉ]pDle�* 2017 Ƿ)Z̷ЦRҺʚƠʢm ¬�yd(/\ʽºIȑĲ`ʟ<RB%\Ҽ1
]gȌĥϷƸI�ȶ*ƃI�®~Ҩļ͗ƱIsc`ȍȵ7\�a%&̼ʻIē̞łC$\Ҽ 
 
āÕũá¤ǁ2/ƭŏǦʕҘƎ*µ'<ʍsƠ+cȐғI¯@gҺĥƴ/ SpM /ǈŠC$\ҼØį)ZȩƔ

͗Ʊd(%By�®yȣ`Ĩ̥R<ȩƔğ̠ȿϠ*ˤ̼3]B+<*ҺʕҘƎ*҃¹̹dɂМR<1aCҺ:

I˨]gY[¯Ǚȋ%sIac?<ҼʕҘƎCń±r¬ą $ SpM +^]KĐƩ/ĉľǚ¶̩d3+*/B

ɛʬR<ŎĄæñ���ŎĄďŸľ(ES-DoS)0ǚāÕũá¤ǁ/ state of the artac[ҺĨǑÒ/ƨǒÄC

$\ SpM /ń±0³�¤.Ƽą�;$Ǜ 
� s&¯@Ie¬�o�gҺȩƔ͗ƱΩ*ρ̍͗ƱI�®~ϱʜ`¯φ̹dϟ&Y&dc?<1aC$\Ҽv

Ơ/ MI /ł;dÖϡ3]\1]ZImachine learning for scienceI˨]gҺÐoC˂ʰƱΧġѡdgc)
?<�©¬�C$\Ҽ1]gҺʕҘƎ*µ'<e¬�o�gҺµ-: SpM /łî*0-�ǚāÕũá.��

:ƎŊũá/àÎœř=y�ǚāÕũá*/RsMǔ¯ũá/Ú�-Ňł=�9£ $1a`Ȯŭ7\Ҽ 
 
ƎŊũáÁ¤ǁ2/ƭŏǦʕҘƎ*+?)/ac[Һƞ-Iρ̍͗Ʊġѡd(%BҺΎϴ̹Ȼˢ`˧̥R<Ù

Їʴϻ¨®�*ż\Y&dc?<Ҽ̕dҺʕҘƎ*҃¹ɂМR< SpM a ES-DoSˢҺĶ'B�ezɘ→̹
ȩƔğ̠gǚÁ¤ǁ*Ţ.ƚ�:øǎ+Ú�-Ŀ¹®ĭ=y�)0:Ҽ 
� ƈ̟͗ƱCgҺSpMdY[�©®�Ɨ̩I7O[̞Ж`ҬϱćǾdaZ'\1a*Şδdc[Һ�/ĜáƖ

ǑÒ*/{QscC$\yª®ƈ҉I̠̔ϱџdИ̙R<Ҽo<Һ˦ ˣƓ̔͠ĦƸt˦ˣҬÄ˸d ES`̥%Һ
ʚŃI˦ˣБȷc¦®�wy��dsÐȔãƘ~âC$\Ҽȫɿ͗ƱCgҺgtM3 2dɠг3]\ġʜϢ
IɴѤ*˛Ƹ3]<Ҽ�¦�o�®¨IŞϭłCgҺȌϿҘƎCI SpM ͉͡*3+*/ac[ҺƃѾ�ªx

go�*※>²*[ҺơɰƱaɭ̠͗Ʊ*цɡ7\ɳ�ªxgo�ҷ��p�®~ CRESTț̌p¨®�Ҹ*
Т?B%\ҼńƱġѡCgҺSpM`ë?<MRIϱʜd@%BҺƻ˂NIƻϢ*л%ǌʙƻ̞7\ÄƸC$\Ҽ
̣ů͗Ʊd(%BsҺNMRIϱʜd SpM*Ǎď3]Һ3Zd�ezɘ→dY\ɳ<cǗѮIͧΘ*&)*'
\Ҽι͗Ʊd@%BsҺy�®yȣa%&Ģ[ŜdY[ҺϭϮ�~®¬ЂАdѰRBɳ<c͉͡*ǗѮ3]<Ҽ

o<ҺđĿ̝aRBҺ̠̔ƱtłƱ`ũTɳ<c͉͡ġѡ`єƸR<Ҽ:IʟҺȌĥIÄƸ`Ф'<ȵʟ*

ƞɭȖZ]Һţġѡd(%B SpM*ȢфdˬрR<Ҽ̠̔ƱġѡCg SpM`̥%< STMϱʜ*c3]Һł
Ʊġѡd(%BgҺSpM `̥%<ϲƬIҬфɖΆҺȜ̠Ʊġѡd(%Bg ES-DoS `̥%<ι˧ļѢIϴ˸
�®~dƐA-̷юѿƿI̲̖ϺɲˢcEҺϴ̨͉͡Iʠ`Ф'<͉͡*ƻ̞3]<Ҽ 
 
ŖĲś2/ƭŏǦ̤ʵ̩(Üʵͮ)aIĒŦ͉͡gҺǶȵ 26ǷǾ)Z 27ǷǾd)/BáiB([ҺĐʒѯ`у
6BIO 70 ͐Ø²aϟ_]<Ҽo<ҺđѮw¬�xf�t�¢®�§c¨ŔĶΩIÜʵѰòΩĲŤgҍǳd
Ҭ-ҷí'h 2018/3/31¼ĄIʍΈw¬�xf�d(%B 51%ҸҺck���o=/Cc-̤ʵ̩NIИ̙d
ǈ7\ʒȒsҍǳdƠ+%1a*&)*%͆]\Ҽ1]gȌĥIÄƸ`Ф'\ˣŖĺʟC$\Ҽ 
 
3+5ǦʕҘƎIȵʟaRBҺɳ<cƱŶġѡ��®~Ҩļ͗Ʊ�*ĳȵ3]<Ҽρ̍͗Ʊġѡ(YiȩƔ͗

ƱġѡCɭ̠˂ʰƱΧI˧̥*¯φ̹dc[Һo<ҺāÕũá+�§ũá=ƃķŉê.ƕ�Ī!:Ĝ 0M

]]/ƑĉŦŬƈ=ÙėƳ£RҺÐȔIţġѡ(YiƱϠ̩Đç`/aȆ7\1a*ʒȒ3]\ҼʕҘƎ*ɘ

Rчr\ƱϜŤgҺƓÖ± ) 3&$őÎ/áÉǑÒ=ǚ,/¤ǁ.6Ģƺş-�RsMƞī�=Ʋ.!:

�+*ǚ¢1žt!:ÜĸI¯@dc\sIaȋ-ʒȒ3]\Ҽ  
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� ǛŦŬƟŚ.¸Ś $ƑĉŦŬƈ/ąǃ/ŎĽǘǝ_sI�¡Ǚ�

͉͡ҘƎĖCIϋȻ͉͡ΩαȵIŚΉŖiŔ̨R<ϋȻ͉͡Ωҷ�ҸI͉͡ΈÃȔIļŨͮ`϶оRB-=3%��

�͉͡ÖϡΩ͉͡ġɆΩцɡ͉͡Ω͉͡ŊĴΩaRBŔ̨R<ϋȻ͉͡Ω`ɍRo7��

ʕҘƎdŔ̨R<͉͡Ωg 985ÎǷC$[Һ:I&> 39ˋØ³IϋȻ͉͡ΩgŇɭл% 437ÎǷC$\Ҽ
ʕҘƎdgɭƞ-IϋȻ͉͡Ω*Ŕ̨RҺҘƎŔ̨R<�y�oRAϋȻ͉͡Ω)ZҺ¼Û͉͡ųt3+*
/͉͡ųcEǳŀ͉͡ήdϴ 52ŧsǑήRҺ˅¶ÖI�®~Ҩļ͗Ʊ`Ɇ&Îʖ`̓ƻdдĠR<Ҽ 
� ʕҘƎI̕țgρ̍͗ƱaȩƔ͗Ʊ*ϜŤRB%\1aC$[Һ1]`ʍƠѵd˧̥RBϋȻ͉͡ΩIαȵ

dŚ[Ήa=Ҽ͉͡CgҺρ̍͗ƱIϋȻ͉͡ΩgŌdţġѡdѭ6\1ac-ҺʍċͧIȩƔ͗ƱȻˢI΅

Ҥdϲ]\1adY[ÓIġѡCʏ̥cȻˢ`шɻ-Ś[ď]Z]\ʤЮȣ`Эd̓/<Ҽ¯ɴҺȩƔ͗ƱI

ϋȻ͉͡ΩgҺϧɭIġѡ`ŦʂdŚ[ΉT1adY[Һ̮c?Bϫ'\Ŷқd̂TĒуIʸх`ϫĠRҗÿ

cɭ̠Ȼˢ`ɛʬR<Ҽ%8]I※ƕC$^&aҺ�®~Ҩļ͗Ʊa%&ϰ̊Cø̹ͅdƱŶĐç`ϫ˶71

aIC+\ϭѡIǺ3`ă'Һ:IY&cϋȻ͉͡Ω*ҘƎĖCĒŦ͉͡`ϟ&1aI̾¾ĺʟgΏƠC$

\Ҽ 
� 3Zd̕dĈ]<ϋȻ͉͡ΩdgҘƎ¼ĄIƃѾw¬�xf�t�¢®�§c¨Ў̀ÞCЎ̀7\˂Þ`

µ'<Ҽ̮c\ġѡI͉͡Ωt̤ƶ)ZIέϞdЇɽ7\1agҺρЭIġѡIƱÞCϾ7ƕŤa̮c[ҺВ

→IįɛʘÚ)Zϫ̽7ȝϪ*$?<[ҺǶɾcϳϔ`ʶĴ̥%\ȝϪ*$?<[7\ҼρЭI͉͡`ħIϭ

̊)ZƼϰ̹dɑ'c(7ΊҪgϋȻ͉͡Ωda?BѠϪC$[ҺŬзġѡ`ũrB̠ϱ`˯r\+?)/a

c\Ҽ 
� ēç̹cƻΟgҺҎIњŤ²7OB`϶г7\1agC+c%*Һ˅ Iу[C$\ҼƻҪG(A01,A02)Һ�
�¨ G(B01)ҺȩƔG(C01)%8]IġѡIϋȻ͉͡Ωs˻ыc-y���c��`ʟ<R<Ҽ 
!͉͡ġɆΩ" 
[A01-3] Ơˁ¯Ț� ̠͉BSI͉͡ų�(2016) ͽ͑͑Ίń̵͉͡{¬~®˨ļ͉͡ų 
[A02-1] ʭД※� ʚŃƠ̡Ɨĸɫ→(2015) ˫˥˂ʸ͉͡ų�(2016) JST3+*/ҷĕҸ 
[B01-2] ˖̦ОÆ� ʚƠɳҘƎĸɫ→(2015) JST3+*/ҷĕҸ�(2016) ̤Η͉¼Û͉͡ų 
[C01-1] ɸѡόш� ͰˣƠĸɫ→(2016) ͰˣƠĞɫɓ→(2018) Ύɭ͉Ğɫɓ 
[C01-2] ĝǛÍƢ� ʚƠȩƔ̠ǥĸɫ→(2015) Microsoft ResearchResearcher 
[C01-2] Ⅱǚȥ� Ύɭ͉̕Ûĸɫ→(2014) ҈уƠĸɫ 
[C01-3] ̦ͩʃÎ� ʚǥƠΗŤ̠ǥĸɫ→(2013) ώƍƠǥĞɫɓ 
[C01-4] ˶з¯Ǯ� ƥψċͧƠĸɫ→(2016) Еˁȿ͗ƠЎǰ 
!цɡ͉͡Ω" 
[A01-2] ϖⅡŉ͍� ̠͉̣ůwy��͉͡ų�(2016) JST3+*/ҷĕҸ 
[B01-1] ƠѰ́½� ÌƠȩƔĸɫ→(2016) ʚŃƠȩƔĞɫɓ 
[B01-3] ¹ⅡΥĔ� ʚƠɳҘƎōƚ͉͡ų→(2016) ʚƠΗɰĸɫ�(2017) JST3+*/ҷĕҸ 
[C01-2] Song Liu� Ύɭ͉̕Ûĸɫ�(2017) University of Bristol, Lecturer 
[C01-3] Ɖ̦ΔҦ� Ʊɐ PD�(2014) ̠͉Ɛ͎͉̕�(2015) Ύɭ͉ĸɫ 
!͉͡ŊĴΩ" 
[A01-1] ɸѡ̦ŉÀ� ÌƠńƠƱѶ̣�(2018) ͑ȹǬ※ń̵{¬~®¹ƤǬ˓̱Ѷıńѫ 
[A02-2] ɳőѺŠ� ʚƠΗŤ͉͡ō̔ҥ̕Ûĸɫ�(2018) ʚƠǥĸɫ 
[B01-2] ÈŅǢȁȎ� ʚƠɳҘƎƠƱѶ̣�(2014) ʚƠɳҘƎōƚ͉͡ų�(2017)JST3+*/ 
[B01-3] ҬїОŠ� ʚƠΗŤɰłƠƱѶ̣�(2016)ŧǥƠĸɫ 
!đĿ͉͡ÖϡΩцɡΩ" 
[A01đ] ʛ˖ȁæ� ̠͉ϴʹ͗Ʊ͉͡˂ʸ͉͡ų�(2016)JST3+*/ҷĕҸ 
[A01đ] ˖ѡȪ� JST3+*/�(2015)ҳДƠƱжЎǰ 
[A02đ] ±ƉưȞ� ʚŃƠƱѾ͉ĸɫ�(2018)̤Η͉͉͡ų 
[B01đ] Ƴϛȁá� ʚƠ��ǥĸɫ�(2017)̤Η͉͉͡ų 
[B01đ] ǬǣǅƮ� ¹ƤƠɰƱɐ PD�(2015)ʚ̠Ơ̠ǥЎǰ 
[B01đ] ƃ̦ľϟ� ʚƠ̠̕Ûĸɫ�(2017)ƥψċͧƠ�ejueh¬yĸɫ 
[C01đ] ̈ǣ¯Ʊ� ŃƠĳȵ͉͡˂ʸ̕Ûĸɫ�(2014)ŃƠȩƔĞɫɓ 
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��ǛƀčŐƥ�ƈ.7:ƥ�ǘǞ_sI�¡Ǚ�

Ηɋ̝ϼðΩdY\ϼðçĪt͉͡ҘƎdǈ7\ϼðs�¬�`϶оRB-=3%��

(1) ƀčŐƥ�ƈ.7:ƥ��© 
� ʕҘƎI͉͡çĪC$\ƻҪ G(A01,A02)Һ
��¨ G(B01)ҺȩƔG(C01)I:];]I͉͡
Ҕ̼dǈRBҺţ 1ŧIϼðΩ`Ϸ/<Ҽ%8
]sţġѡ`Öϡ7\ƃ※͉͡ȺIȺѫt{

¬~®ѫC$[Һƞʹcġѡ`ǈЖa7\ʕҘ

ƎIϼðΩaRBђÛC$\Ҽo<Һ˫Ɲ)Z

IϼðΩaRBs& 1ŧĶ'ҺΗɋ̝ϼðΩg
Ť_9BšI 5ŧC$\Ҽ1I&>ҺƃĖIϼ
ðΩdgҺǶȵ 29Ƿ 12ʎ 18ɸӞ20ɸI±ɸ
ѯCʕҘƎIʍΈȵʟƔūÞI¯̡aRBѮ

ĄR<đѮw¬�xf�d2ŔĶ%<=+Һʕ

ҘƎI˧ļ̖ˡ`ɁɝRB%<=-aasdҺɈȒЎ̀ΩaRBÐȔ3Zc\̷Ǘ*ϫиo]\�®~Ҩļ͗
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ɈȒRҺ:IȔsΗɋ̝ʸȵųaǃdц`Ś[Α/B%\Ҽ�®~Ҩļ͗Ʊa%&£�®oc͉͡ȍȱgƃ

Ѿ̹dpBsȶ*ƃ*ċa6B([Һ:IȮΥ`Ҭ-ϼð%<=%B%\Ҽ 
 
(2)Øƾƥ�ßÈ.7:ĨǑÒ.è!:ƥ�EfqS 
1)A01(ŕÇũá)ƥ�ČõǦĮŘĕǋ� Øƾƥ�ßÈ/EfqS 
� ʕҘƎgҺǴǺ%ƻҪϴ˸Ϳa�®~͗Ʊ(Yiɭ̠͗ƱI̠→Ϳ*ǃdцɡRҺy�®y��§¬pd

ƐA+ҺҬ˅ĉ�®~)ZҀ]<Ϭĭȣ`̷ϫ7\Ҭ˅ĉ�®~Ҩļ͗ƱIĳȵ`̼ɍRB+<Ҽ:I̼̹I
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ƎaˑOBё)d�ex®C$[Һļ̹ϰ˸Iʂ͢ѯ�®~sФҬ˅ĉC$\Ҽ1IY&cͿ)ZʏĺcȩƔ

`ɅĠ7\dgҺǈЖac\Ϳ`��¨łRB�®~ϱʜ7\1a*´Ş˄C$\Ҽ:Iϰ̊)ZsҺʕҘƎ
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� Ø²IY&dʕҘƎgҺÐoCdҟ`ϫc%ҮĴ̹Cɳ<c�¦�e�`ĳȵRB([ҺҬ%ϼð`µ'\Ҽ 
 
2)A02(ÏŒĂĠũárÛęá)ƥ�ČõǦĬĺ÷� Øƾƥ�ßÈ/EfqS 
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1. ʥ̦ɪҁҷA01̣̔ƱҸ 
̠łƱ͉͡Ⱥ̣ůwy��͉͡{¬~®{¬~®ѫ 
ιȩƔуöϜŤ͉͡{¬~®{¬~®ѫ 
2. ʝ� ˉȎҷA02ƈƱҸ 
ƃ※ơɰşşѫ 
3. ʺŜ͆½ҷB01��§¬pҸ 
Ύϴɭ̠͉͡ȺȺѫ 
4. ̢Ĩô¯ҷC01ȩƔҸ 
̠łƱ͉͡Ⱥι͗ƱΗŤ͉͡{¬~®̕ħҠŶ 
5. Jukka Coranderҷ˫ƝҸ�
rjyªƠƱҽ�¨w¬mƠƱҽq¬�§�xƠƱɫɓ�
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3)B01(gRmqD)ƥ�ČõǦĵ½Ť|� Øƾƥ�ßÈ/EfqS 
� ʕɳƱϠҘƎCgҺƻҪϴ˸p¨®�Һ��§¬pp¨®�ҺȩƔ͗Ʊp¨®�I±@IѻǙ`̥ȮRҺ�
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4)C01(ėœũárāÕá)ƥ�ČõǦŔ¨�t� Øƾƥ�ßÈ/EfqS 
� ȩƔȿϠI̷ǗdY[ǧƠcѢI�®~*ϗ͠3]Ĩ̥Şδdc?B%\Ҽ1IƺȀ`˧̥RB�ͬ 4˅̤
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� $\ʟ`ȭ+У17ϪŽgʶrBνƠC$\sIIҺƻѾd̷̞7\Igƞ-IƕŤǏɭC$[Һ̞ЖI
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MɳR%͗ƱȿϠIĩʙ`ūM\sIac?<Ҽ 
� ʕp¨®�gȕʙI¼˨C$\ΙȍlfyƋΎϴ��¨`θŐRҺҍΙȍҺ̛͋ɘ→Һ�¬�¦��§�o
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5) Jukka Corander� ŃØØƾƥ�ßÈ/EfqS 
The topic is very timely internationally and most universities around the world are actively pursuing 
research initiatives in high-dimensional and Big Data analysis. However, your initiative sets itself 
positively apart from the majority of these activities by being focused on the modeling and inference to 
obtain sparse and interpretable representations of systems, in contrast to pure data mining and less 
structured approaches which are popular globally. The sparse modeling techniques explored and advocated 
within your initiative are at the forefront of gaining essential insight and predictions for complex systems 
such as human brain, cellular processes, astrophysics, evolution of bacterial populations, and so on. An 
appropriate use of empirical data is of utmost importance in these fields studying very high-dimensional 
phenomena, because unlike in the past, theoretical hypothesis driven work can no longer make advances 
at a rapid pace. The feedback from empirical studies performed through the lens of sparse modeling is now 
becoming the most essential ingredient for forming the theories for the future, since the explosion in the 
degrees of freedom of the system models.  I sincerely hope that the success of your initiative will feed into 
future funding possibilities of continuing similar activities on a national scale, as these are important for 
coordination of the research across universities and rapid dissemination of major advances in techniques 
and applications.�
�


