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iff I ~i*H~ffi-;j;"iVJ{'Fffl 0 ~t5i:~~~~S~Mf4t3Z~ ~B3~*1lD5$~~~:¥:Ji!H~iE~)gRi~ I ±~5$~~f4t3ZA 

~~~~iliSJZ$-=r.;~m~crw~M&t±:l~"~~*%" §~~mH•,~$•0 

20161:FSFJ16 a ~2o a I {g}~t~~~~~~~~~~:¥:?¥VJ. 720161:Ff413ZJ~iVlmJ~iVlo J~iVlm:~t~i'SJ 

?¥VJ. 7t:I:.W~~Jii#f=iHD~~f4~ E3 I )~iVJD.& 517~~f4t3Z~H~B3f.Rt.&~.!:3 0 

w~m~iVl~~~wJ~mmcr~~~-~tt~~~mw~w~m~~~..t~~-*~~m~Bmm 

m7•~LP N 0S!Xii'6J~83J§ ~ -r-mu!?!i~tt I 1*J~tif~?ffW:JW~ff~~J±~~~~B7a!J'~~~iE±§X..tx1 ~~x1 

~83*mi'PJ~ I ~~f4*i#~iPr'J'~~Jt~ZBs~~B3AEsfmiMJLm~m~7§ aa3~~JT~~ I mu!?!f4~13Z* 

~~~~~~~~:¥:W:JW~ff~~5*5IJJW~~B 7~fDM~~ B3tEl*Wi~~m.R ; "'X~ .!:3I.PJ~~;~etJJtl3*83@ffl 

~OO~~~~ffl~~~~*~M~~m~~~~a§~~_t~r~@ffl~CDN&ffi*~CDNM~-~ 

I)(${t~7t~*3B3)~i# I {g,l~tif~Jlff~ff~~~$~ta~JtN~UiUX1tj:83t~)JilHt~7~~ "Scalable Detection of 

Unknown Malware from Millions of Apps" B3i#m I cp~f4~~%$X{tj:~ff~?ff*~JT*~~B71tB11Ja 

TLS~~ii.:f-I)J§~~.El.'€1~frB3~~JT~~·tiBtJTo t11z~~JI.:Ei#A~Jt~§~ff~@!i§X~.!:3~A~t~*3rml.~~ 

±tB~~B7tEl*f411iff~m.R&~~JT~ff~~~o 

5Fl20E3~~~W~E3~iVl~~~:¥:~.:E1fBm, VJ.~:¥:.:E1f~·~*~A~~ffl7~~:¥:~·*· 

~;~~:¥:-~WMA~W11iff~±tB~ffl7n~re~ttW~~~~~o 
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\ " 

1, ~llJJf4t3Z:k~i1HiJ]fiJI~ 

2, .Wii!?Jf4~13Z*~~~~~~~~:¥:WJIIUJT~D3.~~)I 

3 ~::E1'-t.-+-~EJl.~~.ti.C~iTVI4 
, /F.lfA'T'F3Utg<lVI"''..X.1~ 

4, _t)ij~@:k~%'~UUJT~D3.~~~ 

s, f*,l~tif¥UJT~?trUJT~D3.~*ta 

6, {g,i~tif¥Uff~JlffWJifffl~D3.1±~PX 

7, crf41m$XftJ:UJT~Jlfft!±~:$:~JT* • 
4 
6 

7 

20161:FSFJ2oa I 1*J~t~~~~~~~~~:~l~:?¥VJ-7~~t-~I¥BJ~Zd:J. cr~AR~:k~, ~t*m~~*~~~~~ 

~;\, *§~~~±tB83ifra11zf4t3Z~H~~1JD7ltt/~)~ZdJ. 

~~:~lK~~.:E1fm5t, VJ.~:¥:.:E1f){Uw~rP:l*iJJAD3.1'1-~B7~~:¥:83~*~t~/5C ; ~~~:¥:-W4~ffAD3.rP:l*iJJAD3. 

)~~ 7 JlJI1!1t~~f4t3Z ~~~JTPX~ I ~D)ij~$X {tj:~~t~1t ii!?JfD52:~it~)Jil~.*~5t flj)~{g@:.Wii!?JB t1Tf3Z*, ~.!:3.!:3~.!:3 BtJT 

83x11fu~~H~J>t~1~~t~)!il~13Z~. f4~ff AD3.fliMHt±tB1'1-~B7~ff~~f4~DiR~~mzm I *iJJ" AD3.~Jt§ a~>'<MX 

831'6J~.!:3f4~ff AD3.i!HrT9:ZdJ, ~me. 

ltt/~~~t.~I¥E3J~Zd:JtB~{g,i~t~~~~~~~~~:¥:20161:Ff4t3ZJ~Zd:JmJ~ZdJB3-ff~B. ~~:¥:3t5S;fUffl§~ 

83f4~K A::tfo?&:7J:17t~ I rnirP:Jr-:kf4t3Z~H~HmfliMr~9:~ I i1-~~~iE:itt71*J~M3Z*83f~n I ilifte~ 

:ru9l.~~:¥:83f4~ff~±M I t)J~~~7{g,l~\tf4f3Z-;j;"*83~1~1f;fU; I'§JB1 I ~~f~E3B3?¥VJ.tB1Bt~~~:¥:~D~ 

Jt, 1-Em~;~:~Jm, t~~~;~:~~, m~~~~'¥~n~15rniH7f7~JTB3~rni. 
~=-h=lb.§!.A~]J • 
1~lVJ F.!!! ~J 1-c . 

~~t-~1 ¥ E3 ~f4t3Zff~~~~~~~~:¥:rni rP:J~~ffi!E83:k*!Xlt~M~·~f4t3ZJ~ZdJ. 4'1:F~~f4~ E3 83.:E~ "f4 

13Z~~~k ~~**" I ~17.1-\~:t;J~~ : ~:J.7fJNf41liff±.Wt§a3%Itm~~~:¥:f4t3Z~~~JTPX~ I i1-~f4~ffAD3.f411iffftttB 

1'1-~B~ff~~f4~DiR~, '§1~§ aa3f4~ff~ I i15t.~~JG?trBJG~~a3~iP~for-:km~~).l.tt~tJL~iE:itt~~:¥: I 7m 



01 ~ J~ ----------------------------------0 I ~ J~ 
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~~~~~m•~~~~~~~~~~~7f::k~~e~b~~~~-~f[~~w~J>t~f[~~1.fme 

~, imiRWi~, .Wii!?J~, ~ii!?!Wi~, ~.El.ei~H~15rni83@ffl. ~!:t;J9~t+~11z~~~~~1JD7~i)(. 

~i)(Jii~7-Wii!?JfD~ii!?J@!±§X~{lz~~~~D~83~~~~{t~7~~JI1~15-. ~cp I IEEE{g,l~tl~~~~{i 

i~:>Z:~ ( 1995) 1~~, J!~ENST~9J~Patrick Sole1HB7*rZ_4ii!?JB3-®~ff~; 1JD1'1'1::k~Irvine 

B~837J::k~~9J~{t~7-~ ((Higher moment subset sums over finite fields)) 83~~)11~15-; ~ 

mf413Z::k~83Tt¥~~9:1~ft~7 *riB: 5 01F*x1r B C Hii!?JB3~ff~831~15- ; 1l52:t.iL1m' ~::k~83f~Jt~~9:1~ft~ 

7-~ ((Survey on the Lattice-based cryptography)) 1~15-. {g,l~t~~~~~~~~~~~83::EBJ3~ 

M~~S7-~((@~~-~~~~))~Wil*15-~~ffl7~~~MDSm~~~@~m~-~~~tt15 

J!. 

~i)(~Jii~7~{1z~p:;jj~~tj=~~~~B{tB{IJ~~JT83~ff~PX~ I {g}~t~~~~~~~~~~~WJW~ff~ 

~~*Jlll~, i±~PX, ::E~*BtlU{t~7 ((Affine sub-families of Grain-like structure)) , ((Clas

sifying and generating exact coset representatives of PGL_2(F _q) in PGL_2(F _{qA2}))) fD 

((im~ C rl t ) ~ff~{~~~HM3t~~)) 83~*1~15-. 

MM~~~~-~~~::k~~~~~~~~&m7~~~~M~PX~~~B. 
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i.AiR Grabner~ 
( fJj\ffli' $~¥ ) 

G r6 bner~~H~1t~JL{iJ]cp 83--t~*mt$ , ~E±I-~.El.(im~~f[~&-1'-)~Jfl!It~.El.PX83~~~~'€1. 

Grobner~r-~z@fflr~~fDf4~If~~Hfl!±§X. ~cp, ~m:m83@ffl~f.f1t~7Jrni, 19~~031<~~~~·~ 

~Jfl!It.*~ft , 31<~t~~II1!it83-~·~1'6J~~).J>t)j(~~·~~~J~~~Jfl!It7Jf~. 1±~~1-t~~Il!±§X , G r6b

ner~PJfflr31<~W~~83~~. ltt9~, Gr6bner~tEH~Htl~~83-EJJ~~, ~FH~JL1iJJ{7M3Hilbergt~ 

~1'6J~cpif~~i*~~1'1=ffl. G ro bner~tE!fi~..t83@ffl#/G~~&r1t~i'6J~ , ~§~fflr31<~~1tB~~ 

~~~~~~~~JL~~w~~~~- ~*•~~~~J>t·~-~~~. 

Gr6bner~/G1)(§~MW:J~~~{IJI)(52;Xi~, 1'F~-fl:lls$rmf[)J83~~I~, '8~§~U$~/~~~~f4 

~If~~Il!±§X83~~~1'6J~. ~cp , ~.:E~83@ffltE.Wii!?J~7Jrni , H~.Wii!?J.*~5c83Gr6bner~~1t~r)($ 

cp~f[~'1z7J~!837J~!z-. tE~ii!?Jlfi~cp, Grobner~PJ~).fflr~.RtlUPJ{g~ii!?J. ~.:E~~E±Irf.f{gi@: 

w•~~cr#:~G$~§~ITMtt,PJ~E±I:r:-®~~®~m~~~~wm~=~ma,~~=~~m 

~i~83~7J~~~{g,l~tcp~.RtlU t±:l PJ{g~ii!?J. tEtJL~Af4~cp , r-)(.J.~j~iVJI'6J~PJ~).*~~PXG rob ne r~)j( 

~~~~~-t~~.:E~m~~~m~A..t~~-t*ff~~~-a•iVJ~~~~m~mm,~7*~*ff 

*~iVlt:§JlPJ~).~U t±:l~~~·~J]f~?.~J§fflG rob ne r~31<~. G r6 bner~~f[ -®~1A~~~/Gi~83@ffl. {9~ 

~DtE$X1!:J:If~cp , PJ~).im~H~ Gr6bner~tJGi~f~(j;~j~cp83/G~~, ~PJ~).@ffltE§iVJf~(j;~~iiEcp. 

tE1:i)ffii~~Il!±§X , G rob ne r~~PJ~).fflrBtJTfD{ft{t83)ij~-¥SfBcp 831:i)ffi~l ~. 

~{IJ4-~ZJlff~).§~U${fffl83~Dltt5$:k83G rob ne r~~~~~fi:lli'6J~ , .:E~@IJ3Ihr~).l'[9'1' A: 

Wolfgang Grabner, Bruno Buchberger, Daniel Lazard, Jean-Charles Faugere. 

Wolfgang Grobne Bruno Buchberger 

Daniel Lazard Jean-Charles Faugere 

1965 iF, Bucbherger f.ftw±:lt~i'SJ~7tt~jtij~~fl'~83~B1t~t±:l7-~m~~83~, ~7~i~~~tw±®~iP 
Grabner ~9J~f.ftt~~~.El.~B1t~t±:l83*fi'~9ti)( I Buchberger m~~.El.~~~83~$~~ Grabner~. {§~EBT 
Grabner ~83H~~~Jl~~rm®~ Grabner ~tE~t~t±:IJ§~~tE:-f9:B1i'SJ~if~)~f[fflftez±tB, )~f[*~ffl*~ 
/~1f{iJ]~~~i'6J~ .• !£rltt, Lazard ~9:1~r 1983 iF§IJ\1~~7 Grabner ~~~~1t~83*-*, #13U@·~±tBJ'~ 
t±:\7{fffl~~1t7J~!H~ Grabner ~83J!IJ~. ~~~~I.PJ~-Ji!U~83~ Lazard ~9:1~83~~ Faugere, Faugere 
r 1999 iFfD 2002 tj=j:~t±:l7§frti~'1($~~83tt~ Grabner ~83~~! F4 fD FS ~~!. 

tE Grabner ~83~ff~cp , ~D1iJJ~~'1z±tBH~ Grabner ~~~~~--tr-~~~*~183iJ~. ~--1'-tt~ Gra
bner ~83~~!~ Buchberger~~! , ~~~~~t~~j:~~*~~!83H~~j($)jii~1JDEL , {t~t±:l7~~iQi¥iA. 
Grabner ~~~!83i&itt.:E~{*I.PJtE-'1'7Jrni. -7Jrni, ~7J'~~~~!cp~*~~83~'1($, tE Lazard t~t±:l 
Grabner ~~~~1t~83*-*, ~~Grabner ~83H~i'6J~*~1t~~~1t~i'6J~; Gebauer~ Moiler ~i:J§j:~ 
t±:l~·~~~~! (1986); ~~~-.*~U83{7t1tJ§ ,Faugere t~t±:l F4 ~~!. tEJ3-7Jrni ,~7ii9d~~!cp83:rL~t~, 
Bucbherger J'~t±:l7im~~~!/tJJW (1979) ; ZJ§ , Moiler ~j:~t±:lfUffl1iJJ/$H~ Grabner ~83~~! (1992) , ~ 

~!~~~f'L~t~~~!RH , {§tf~~~Jlt~~ ; ~}§ , Faugere tE FS ~~!cpJ'~t±:l7im~~JTt~/t , JLSfPJ~).~ 
!~Jlfff[f'L~t~, {ftf~~j($~~i~:k~@j:~ft-. Gao ~j:~t±:\83 GVW ~~!R~J-J._J3j~-/j't:§Jl~JJ~~~~7 FS ~ 
~!83~~~Wi~a (2010). ~J§-7Jrni83i&itt~tEH~~f~cptt~JIIDi(i;83i&itt, .:E~I1'F~ Giovini ~At~t±:l 
83 sugar *rug (1991). §frti.:E)~tf~tJL1t~SfB ( ~D Magma, singular, Maple~) t~U7 ~~'1(83 Grabner 

~~~* I fflPPJ~W1f83~ffl. 

~m& Grabner ~~~!83/Gl'fJTi&itl:, ~).J>ttf~tJL1i11!:J:§~)J Bfra:±~s$, Grabner ~~~~tE~1JDr-ll@83f4~~ 
Bcr!B~~~~~~83tr3~. 
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~~~*~~iE~H11t~/t I ~~~±~~g~ (DHS) ~3T~~JT3T~B3 8 fl:ll~~~~~13Z~ I #lt~M~.A. 10 {Z~~ I.@ 

3l<fb.§J:£~83MW:J I ~).~~~$~1t~~mrua3jtij~~~. 

1.± DHS ~11]83~[9{75 ((~~~~~ff~ll$~~~ffl13Z~1~®15~)) (http://t.im/13f40) cp I ~±~~g~~Ut±:l 

7~~$X1t!=BtJT, fr~BtJT, 15R1P Windows @fflB3~mJJL1t$X1tJ:~ 8 Jf1!13Z~. 

*15~ §:1.±x1~ l=tJL.W83~~~~~~ff~Jf1! § i!Hr~ffl1t~~. 1~15-cpf$ : ~~~~~if~Vf..ftE~I=tJL&IXi!l~~~~ 

~_tB3t2.A.fiJ£Fm~1o1z~~ I ~ii'ii~@~~~Ht.A.mtm. , 

l'rni~J~15-cp~8Jfl!~JT13Z~83f§J~1HB : 

1, REnigma 

**x1tt=83rJJ§~~1.fm1~HJLcr~fr~~$x1tt= I xm~~fr~ I ~).{;ttJ§lt~B;tJT. '8"PJl).i1~~~ff~A93.®'51t±tB 

B;tJT~~$x1tt= I #i~ffil7m~fr~15ItfD@Jf I ii'ii:~Gffl~EHtl:fr~rP:Jif~. 

~Ji83Htzv~~{J~1~1Mf~ltff:k~mzmw.Jw~~~~7f~83m1~HJL~1~fD@JJN13Z~. ~*13Z~ I ~H~AD3.PI 

~).1.f~~$x1tt=~fr~f~crx1~fffflBtJTI~ I I'§JB1x1~~$x1tt=83&Bt1Tt3Z~15R1~~~. 

1~15-cpf:~iU : "?¥{9Uii'ii* I ~D~~~$X{tJ:{"tii!?Jt~*rP:l~~~$®t±:l7-$1JD.W~~ I )-};j;JT~iPPJ~).{ffflREnigma 

@])~~iU p:;]ff:cp 83BJ3:>Z:fg,l~t I #1:*~t±:l~~j~)tltcp;fiJfflB31JD.Wf~-ffl. II 
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2, Socrates 

**xftt:SJZB~if~:tr.s~~-B-1:\Gt~it , #"PJl:J.sli~t±f6J§~~~~~~DB3~B®. '8§~U$1'§JB1i~f;tJ;Btmott~tJL 

f4~§~n , rm~fl:ll§~na3~!l~~tttt~A~tr~a3. 

if 200 E-1'-lli~B3~~~~t&)!i!U~~1!ZV1 

*SJZB§~U$x1~:tf.Sittf]}cm'!BtJT , -B-t:IGPJ§~-;;;-*itBB3t~it. SocreatesB~~*~fflr~SJ:k~AM83tJJ 

frt~it , ~:J.~I.PJ.!:3 § t~A w.Jf[~*-*83-t A. 

3, PcapDB 

~~-'1'$XftJ:~:tf.SJ$.*~ft I §~U]$~~~-EJ,~:tf.S~lliP~~:tf.S)~ I 111\!N#BtJT~~~)~~. 

P ck t C pt r (Pcap) 
Concep s 

Network 

*13Z*833T~:tt~~~rJJ§~t~f'F'6tJL..t83~~-r-: "PcapPJ~m9t~~$xftJ:831~$®, l'$X, -®-~, ~tu{g 

,f@, I #t~JN~cp~:tf.So 
11 

*SJZB§~U$17tftiffi!NiUB3~:tr.s I lfiX:!>~ff:{i~~i'§J I 1JD'~BtJTB183i~IN~Jl. ~mlifiX/G~\~B3I)J§~ I 

PcapPB§~U$t¥1i~~9J$frSCSI (Serial Attached SCSI, SAS) 1i1&~'1'-Fli'SJI~B3)~~~:tr.s, ~~~~~~)\{~ 

$1tJ:i~;tts$:k83W:Jn. H~=tt .!:3@: : "if~~~~~~~$1tJ:B1 , ~*fi83--ti~tif""¥Jt~§~_t;~~iU83~@B :It~. " 

4, REDUCE 

~~--t$xftt=BtJTI~, §~U$~Im~~$xftt=t~*zi'SJ83~**, #~U9tPJfflrtitlU~~DB3~~HiE~~. 

5, ZVJ~mt~;$J (Dynamic Flow Isolation) 

*tXftJ:x1~~$XftJ:t~*i!Hr~ 

BtJT , -B-i:IG~foBJ5et~*zi'SJ1fmtEl 
I'§J1~ii!?JB3f9:5~. ~PJ~:J.i1~ff~AD3.'~ 

~ttl'f1TtJJ~JTru~~*x1tt=831'F:tt , ~FH~ 

~13Z*~~~~· 
REDUCE .!:3-®R§~I'§JB1x1t~im 

fl:ll~~$XftJ:83jtijiJdti~f[Jlff/G['§J I 

'8PJ~).I'§JB1t~t~~fi:llt~*· 3'8~I.P;l 

1~ii!?Jf9:Zi'SJB3t§i~Z~B1 I tB~.!:3!3J 

5e..t83Jlfff[ic~ittf]l~x1. 

*13Z*~mr&rPJif~~~;~f[ 

~B~s$83~~~~~AD3.. 

ZVJ~;~~~~ CDFI) ;fiJffltXftJ:~.>Z~~~, ~:r:J:E~?ff$83~fr~~, l~$~B~~~*IB§· 

/Gi~i1f~~-=FZVJ~~§ZVJ , ~}gffl, ~m:eXx1-t AfflPJ>t~~~~&~zi'SJ83imi*ittfr~»:i?¥~&tu , t~PJ~:J.~ 
I.P;l~I)J§~. 

~.!:31-J.Jill&~~- Ai~t&)!i!U.*~5cittfr~-a, **x1tt=§~U$x1~~~83~fr~~~~~t~~~~o. ~o~~~~~~ 

~~~ft. '8-tB~.!:3$xftt=~.>Z~~~~tu~ittfr~-a , i&~§m7tt9=83~~~ii~. ~1i1~~~~~~~i~~B:X~!l , # 
t~~iit~iJJI'6J*fi?&:iB3I)(m:tf JJX,~ PJ§~. 

**x1tt='E1t5*1B§s$~Jtt~,fri:t;J~ , '8.!:3$xftt=~.>Z~~~~~J~-I'§J~B~ , PJ~}£~JT~~~cr~~tJL83iJJ"i'6J~YJJJ!U. 
*i1f~PJ~:J..!:3J:E~I.PJf[83$xftt=~.>Z~~~1ilftt=i~~~-a , 1±~-t$xftt=~.>Z~~~~~J~zi'SJ~ZVJIEQ*-tB1~151t. 
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6, TRACER 

TRACER~ "~frB1i'SJI:t;Jx1~9JPJtJ:I,fr:>Z:ftJ:@Jf.l~B1~mtJLft" (Timely Randomization Applied to Com
modity Executables at Runtime) 83f§Jf$ , '8PJ~)_&~ Adobe Reader, IE, Java, Flash~~~)~ Windows 

@ffl 83 !:t;J ff~11J ~fD~~ o 

E±l~~~m~~~~;~, ~~~fo~:t;Jff~11J~t~~~83, ~~D7~x1~83r)(m~~~~B::k83~olo.lrnio 

~~fD11J~83{g,l~\ttE~®t±:llif~cp~i~)tltE I ~~~W~tE@ffll'-/~~®t±:IB1tPA~~~:IG~o 

~ltt , TRACER §~U$~9&ttx;J~® Windows @ffl83~tU*Dt~I)($ (control-hijacking attack) 0 *tXftJ: 

~*~~~i~?fff[i~~..t, :~G~::r::r~~a~~fro ~~~E31.f~~~SJZ±~±~1lo 12% 83~frB1tE:o 
±tB±It3Si'SJ11J~~mtJLft (Address Space Layout Randomization) , •-flll81l~831tii!?J~mtJL1t, A{~~~mtJLft 

~~'8~mtJLft15~±~~-~~·~83o im1,t)83r)(m~PJ~)_~~~tE:B1i'SJ , 1.f~~mirttE83~~1*Ji~\tJ§:jijm7fr)(mo 

7, FLOWER 

~~~)~BtJT~ (Network FLOW AnalyzER, FLOWER) PJ~}_BtJT IP -Ed,~ , )()(rP:Jl&~)~83{g,~, , #;fUffl{g 

.~,fitlUIE~.!:3~~u;~ , itt-W®-:I=JGi~1±83Uirttmo~:t;Jff~AD3.~~Do 

Wl-fl 

Switch 

Data Anatysis 

ET 
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8, SilentAiarm 

*SJZBBtJT~~~Hr~ ,~aJ3UPJ§~t¥1±83NK~fr~ ,~J.Lt#:~Gt¥1.f~~HiE~~ 83~B r)(m~~~Do 

{~~~~~~~~~${tj:{g,l~\t~~i~~BtJT5I~o *51~-E12i~D~.R:P,~, ttx1PXIh§JG~9&83 SMTP ~ 

~&~D&~§~~~m~:~G~~ru~~~fi~••~B~m~o•~ffi~fi~,m~~$#W~•~~ 

IE~B.IG/GIE~ o 
,_,_ ll:I:J /1-± /.iE 1= E3 A. \d? 1:1=. tA 2:l"i11B:J '.rt-++ 0 ......... A.,,., ......... vm ~ :z:;-11 nh /.- .>.j-, E3 ;;r-:; 3!r. o± ~ ill! 3!r. ~=~= =+. no 83 ~ Im ill! 3!r. ~=~= ~= ·rcr1' 1a ,.,, z;;-fKI'<''f~~:r.~ IF.ll. ~~ TJ "" , l:::::t z;;- tJ~:JEA.!.\l~:r.H:~~1"T /::J J:E l=l ,trJ, !if' 'I"! ,.,,,tr},,~ 4/J ox ;>~<::IX !Jtl,.,,,tr},,~ 

Z4J ,SilentAiarm PJ~}_~t±:\ii:I=~BJG:§!mitlJr::r::Y~o 

1±~175t~15-83~J§ ,~BtlU1HB~Ut±:l7 2013 i~ 2015 iF 3 ~~J1:F83~~~~~~M3Z*o 

. . . 

~11J1HB-m~m~~~~f!nm -1'Jr~*~~83~~~ ,#~~1±f!nm~$1f~cp~o10Jmm*~~~o1± 

*~~~§~~~11]83#.&*--SIN D v.1--cp ,-E1t5 81,743 ~/G~~,~~ J~F~UPX~'€1:>Z:-*1iE~fD~ 

$·t~ :P 83 2 o, 211 ~ (i;~U 0 ~ fiJ ~ ~ $1f~9tlz: 7-® ~ ·~ §~ 83 •~ ,# x11~ iJiWlif~ tu ~ 7 § Z4J 1-t:l=~t~ 0 

Rli~*~~~&~$1f~$&m~~~•~m%a~tt~~**mfiam,f[m~AI~~~*SJZ~ 

R~~•rumm~~mfi•*~w•,m~~~-~~-#~~m~~~~~•~*~miliA~w•~ 

*'io 
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~7~~•~•m~~~~~w•2~~~~•••~~~~~~:wamm•A=~~~~M 

~m~a-@.~~~~~M~aM~~~~~•m~~~a#m~o~~=~~mw~~•~•~ 

B1~u 83, ;~f[ ~ r:-s<.83 •-~ ~ ·*~~~ :J=ffi~aftt= ~m83 ~ ~ ~~u 0 

amm~oo.~cw~--~~~~f[~r:-sz:.*~~~~.u~mH~~~~-~~~m~2~m 

~~mma#m~~~~mma#~AI~~o 

am*~OO.~CW~-s<.*m~~~-~~f[M~~~~~~W~,~~~&~a~m*o~2~ 

83 ~tJu ~Jtf~ ... ~a-@ .. fo .. ~~~~~~83 B1n .. 2 i'SJ 83 ~tJu .BJG~ .. /,\JBIE aj~ w .. fo .. ~~ B~~1~ ~ ~83 

n~" 2i'SJ83~tlUC ~D~ 1 )o ~~183~1iiHJEiU83~~83~:t;J~~~17.1-\"S<.*; rmJ§~83183~JJ!~=~itt-t/:7 

~u ll<JTH~ t~ 83~t~ ~ ::t ~ "~~~~ 83 B1 n" .BJG~ x1~ -~~~ ~ 83 a 5~ • H~::t ~~~ tJU 83fo 1m1~B !j[ 83 0 

~illfi'~B83§~-;j;"f[tl3@183~83ii~~~1~~~~ .'8~117-~-®~~~~~1.§~~83~~ .{fEitt7f!n 

m~aH~83~mo x1tEl~ 83~1~ .~fiJJ-)._- ~t=g*~oo*~11J~~ : c 1 ~slz:~1~183~ DII, 
Descriptions of images-in-isolation); ( 2 )ii~~~{~:j:ffi~ DIS, Descriptions of 

images-in-sequence); ( 3 )ii~~~{~~-( Stories for images-in-sequence )o 

~fell)-}~ 83 ~1!1~ ~ 7 B1 i'SJ %J§fD ~ at=g * 83 ~ Olo.i o EB ~ Jlff f[ ~I)\ if~~*§ tEl~ 83 ~ {~ .~~ ~:§[ 

m&~7~-s<.*m~~•~mmE$2~*~·~&mm~•m•rua#m~2~*~~••~~0 

J3~~ .~fiJ~t~~ 7 -~.!:3 A~~Ul'f1T*~*C:k83 § ~i~1fl'1~t~ .#Rlz:7f!nm~a1f~83~::r:~~§~17t 

~83~~0 

~-*~~Jt~C~~83A~1~~2- J~f;tJ;7~5C~, 15R1P"S<.1t, 1~U®iEH~, ~:J.&Ri)(83~~~1!; 

~AI~M~~~~~~~-{f~~f[m-;;-*~~~~A~~~&S~~-A~~Wao 

k illuminat v ith a 
rilli n ,. , 

3, ~ili5~t~m6 

&IN~~ CD§) 

~~~oo~~m~• ~illH~-~2m~m~I~~*~~~e~•~§~~~•-sz:.*om

~m~~•.a~~~m.#.!:3~~~m~~moo~~m-~~~~~.%~-~~~~~.# 

~~~~~~~~-~~•c~~3)o m=~~m~fi~.a~~~m~•.!:3~~m~m-~ 

m~~~~~~~~.*~~-~~•0 

- -
~ 3 : ~-~~1:m~woo I S:J=5 : 1 ) ~~~~*& I 2 ) ~-~~"f5f& 

~slz:~fi&~~~·~~m•~~fiJtE.m~m*~~DII&DIS83183~ . •~-;;-f[~a:J=E8~83~~ 

~~~U*§~m-~1f~~83:k~~-.!:3~ C ~0~2!) o 

in . . 

J§M~:lli5~W~11JfflCoreN LP5Si~~x1Jlfff[83~a~~fD183~ittfrBi~ . ?.~J§~~Jlfff[ A~ffl~ 

-~ft83~ 1~/ftl~*1tU I ~~pfff[*~&i~ 83~{7.1-\ffl-~tlU*ftUo 



01 i'T~~ittl 

A di cu got 
(I) 
(i; tu k up on 

the roof. 

4' ~ ili553' tJT( m§ ) 
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5 ' § ~ 1-t iS!! }9!~ ~iF 1-l 
-~~-~~ff~~~~tt~~~~~~~-~~~~W~~-~~#§C~R~W~~~ 

~~*RA~~~~o~~~~~w~m~~~mfi~~ru~~~~m~o 

~ 7 ]!~JfB3 7 mu]~®t~H~ ~ ~).1-t u A)J i~1il I ~{IJ )-)._sIs i) II ~fu~ cp tffl t~ 7 3 0 0 0 /j'~. I #B 

tlUH~7 ~ ~t~t~fD A~~U lt<JT z i'SJ 83t13*-*~ o 

ilcd 10 be 

ilcd 10 be 

+ romuled happy 1 

~m~m7m-tm~~•mm-m*•~~~~~~~~~~~~m~~~~·-~~~• 

~~·o~ill~~~~~~~~cr•~~~*•ma~~~**mfiam~~~m~AI~~mili 

A~~~~wm~~~•m•~~~~mo~~mm~•~a~~m•~7tt~~~~-~~* 

§;flj ffl M E T E 0 R 1'1= ~ ~ ~t~ t~*i~1fl'~ I 1'1= 83 mm ·t~ /Jr, o 

1'1=7~~ ((Seeing the Invisibles: Micro-Signals for Information Forensics)) B3~*t~15- I 

~~~m7~m~am~~mmaMa. ~••&~ru~&~m~ma~m~~oo~@mm~~~; 

*15-~*€~~ftm~~~~WMA~~ffiSSB~~~@fflM~mfi7~A~Mo 



()l5t~~ ·~1~1 ----------------------------------------------------------------------------------------------

*Jr"[§~~52:~!!I:*:~ Reinhard Klette 
~~ t~ iJJ fPJ ~ ~~ ~ 

20161:F4Fl28 E3 ~SFll E3 I @{g,~,~~~~~~~~~~:¥:Jii~ I ~JT[§==~52;==WI:k~Rein

ha rd Klette~9:1~*~~~:¥:mfr~J~iJJI'6J 0 *iJJ!t~ i'SJ I Reinhard Klette~9:1~1'F7 ~~ ((Progress 

and Challenges in Vision-based Driver Assistant Systems)) 83~*1~15- I ~~~1HB7§iVJ 

-

I 
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1~:*:~USllZ*Jri¥i~$±:*:~ J ian ku n H u 
~~ t~ iJJ fPJ ~ ~~ ~ 

20161:F6Fll E3 ~20161:F6Fl18 E3 1 @{g}~\t~~~~~~~~~~:¥:Jii~ 1 J~:k;fiJS!JZ~JT~~$±:k 

~J ian ku n H u~9:1.~*~~~:¥:i!Hr~*iJJI'6JfD~J~o 

*iJJ!t~i'SJ I Jiankun Hu~9:1~{t~7~~ ((Energy Big Data Analytics and Security: Chal

lenges and 0 p po rtu n iti es)) 83~*1~15- 0 1~15-g~~7§~JJ::k~~83~~t,~~).J>tx1~i!HrBtJTfD~ 

~f5iU?83~~·~ I #~~1HB7§~JJ::k~~BtJTfo~~f5iU? E3m?ffrnillffi83~~s~o ~m~1t:o-§~JJ:83~ 

~M·~~~~~ff~M~ffl~~~-~~~*~~~*~~-~~~~~~~:k~~-~fflM~ 

~-ff~-~B~~-§~~~-~~@~ffiR~~~~~~~~:k~~m~:o-~-~~~~~

t~:k, ~~JT~Jt·~, ~~~t~~t~1t~~~~~ I rm.§~®~~J~J>t-1'-A~fb. I $~~fb.f5iUP I Ji-

a n k u n H u ~9:1~ 831~ 15-J~)\ J.:H[l M 1HB 7 x;J§~JJ:~~ i!HrB tJTfD ~~{5iUP pff rni II$ 83 ~~s~ I #t~ t±:l ~ 

~ i21ij fD ~ ~ 1JD .W I'§J B1 i~ tt 83 ~JT ,f!l, ~ o 

iJJI'6Jlt~ i'SJ I J ian ku n H u~9:1~.!:3~~~:¥:f4~ff AD3.~Jt7itf~cp iJJI'6J~tL x1fB\PJt!~1JD.WCS S E), 

~•.ww~~~$~M~~rni~~*~~mfi7~A~M~#~~~m-~~wme~mfi7~~ 

~f1: Jiankun Hu~9:1~f§Jfi' 

J ian ku n H u~9:1~I.PJ~J~:k;fiJS!JZ~JT~~$±:k~~9:1~ I ~JT~~$±:k~~~~~~~~~:¥:.:E1fo 

Jiankun Hu~9:1~.:E~~ff~@!±§X-E1i5~~~~~ ( -E1i5~-.Wii!?J), ~-~~~iEi.RtlU I i~:>Z:.:E~~~tEJ~ 

~~*!tWf1JfD~i)((-EJ,i5IEEE TPAMIITIFS I TPDSI TOCI ICC I Globecom) I I'§JB11EHft-t~~~ 

~~~-~~~B~~t~-:k~S!JZM~Wa~~mM~§o 



~JT1JDi~f41~~Jf~~ Khin MiMi Aung,~5R)~ 
~Jf~~iJJfPJ~~~~ 

20161:F6Fl22E3, ~JT1JD!&:f4t3Z~ff~~~~t¥1iiHff~~%Khin MiMi Aung, ~5R7~~ff~9U~ 
.,.,_, i16. ......... '++ /.-~ ~ '-t:- ':::;] + ,>g """""""--'-- ':z';; ~-:J.!!l.~Jtt1"T'S" ~ ~Jj I0Jil'D 7'/I'-:SC );l~o 

*iJJ!t~i'SJ, Khin Mi Mi Aung, ~5R7~~ff~D3.~~7~~~:¥:83f4~ff~SJ~±MfD~*~ff~·t~/5C, 

.!:3~~~:¥:~ff~AD3.ittfr77~A~7~ I ~it7 4-J§tE~~t¥1i~~~@!±§X3Tm-a1'F~ff~B3~~0 Kh in 

Mi Mi Aung~ff~D3.1t~7~~ ((Hyperscale and Intelligent Data Center Technologies)) 

B3t~~ I 1HB7~JT1JD!&:~~t¥1i~~ff~~%1.fl'-1t~l=~~·~t¥1i~~ ( NVM ) 13Z*, *~~t¥1i~, ~ 

~~~, ~~cp{/~W~@!±§X?tr:rtma3~ff~fo~N1~B3PX~, #~Jt§m~~~rlHl83~1'iiJ~1lo~13Z*, 

B 11J"It t¥1i~13Z*~ m-5fHJ~ .!:3 oJT~itt fr 71~?m i1 i~ 0 ~5R ;~~ff ~ 93. rP:J ~~~ :¥: ~ff ~ ~ 1HB 7 a ~JT no :t&: 

~SJ, I~,~~~m*•~,#~~~ill*~€~~~t¥MM~~mzewm~mo 

Khin Mi Mi Aung M~~{'Ft~15-

~f1: Khin Mi Mi AungfD~5R7~~ff~D3_f§]fi' 
Khin Mi Mi Aung~ff~D3.*~r~t~m1h~:k~H~tJLif~~~, Im~~JT1JD!&:f413Z~ff~~~~ 

ff:MM~~W:JW~W, ~~W~~,.:E~M~~~~~~ffiffiS~~,~~cp6~W, ~~t¥M~ 

*0 ~5R7~~ff~D3.*~r~t*:k~H~tJLf4~~~ , Im~Jt~Rr~JT1lD:t&:f413Z~ff~~~~t¥1i~~ff~~% , 
I'§JB1~~JT1JD!&:WI~~%fD7~:k;fUS!JZ~~$±:k~~URi#~iP I .:E~~ff~~~±§X~TI:t¥1i~, Zi~~~W, 

:k~!iM~ 5S 11J"It.* ~ft ~ o 

2016tj=6FJ27E3 1 @{g}~\t~~~~~~~~~~:¥:Jii~ 1 ~~~~$:k~~s$t®±iJ]I'6J7~~~:¥:#1t~~ 

~ ((/m~J~,i~\t1:*~~~B~F~:ffiitJD~)) 83~*1~~ o 

~s$tw±*~r~~~7~~*~*~ , ~mJ§itl:A~~~~$:k~i!Hrtw±J§~ff~ , 4'1:Ft}<~~P~~1'F~ 

W:JW~9J~1JDA~JT7~[§Ifi~~%o ~5$t®±B3~ff~@!±§X~J§ltffi:5~~~!?J~fD~~!?J~~ffi~ I #BtEACM 

CCS, Eurocrypt~~~~~i)(_t~~~~i~:>Z:o 

((/m~J~,i~t1:*~~~83mffii1JD~)) IE~~s$t®±1.±Eurocrypt 2016..t~JT~~B3i~:>Z:o mffii1JD~B3 

mt$~J uelsfD Risten pa rttEEu rocrypt 2014..tf:~t±:IB3 , J uelfD Risten part~mffii1JD~~)(.#~Im77~ 

.~~t1:*~~~·~0 {§~J~J~t1:*~~~~~~;tEJx1~~a3·~~, #/G§~~ltr)(m~J-;._~:sz:cp~JNBJ3:>Z:83'm3B1*J~t 

BJGf[~'1z±tBlli&~:>Z:o ~5$t®±J>U~t-a1'F~ Jaege rfD Ri ste n pa rtx1mffii1JD~B3~~·~ittfr7 .*~5c83~ff~ , 

~.>Z 7 § t~B11Jig.>Z~~·~fo § t~B11J/GPJ~m·~~~~·~~ , #iiEBJ37 J R83mffiino~a3~%15~§~U$ 

Ji~Jt~~®·~~o ~mJ§ , 1tE.11J~m~o~i~ "ru~&~J~-=F-1±1~iUf[~&~~B3BJ3~:>Z:x1B1,~,§~PXrJJ1:*~BJ3:>Z:" 

~ t±:\7 IEitB3iiEBJ3 o 

ltt9~ , ~s$tw±~1HB7 § m~*Wx1~~!?J~~ffi~@!±§X83~ff~ittmo x)(1Jx1ritt-tl:783~7~-a1'F 

ittfr7~i1o 

~~~~){U BB~~~g&If~~rp~~~~1JD 
ISO/IEC JTC 1/SC 27 Ii'F~.El~i)( 

20161:F4Fl11E3 -1s a , ~~~:¥:xUss~~~~If~~iP~1lD71±~~±.§~8?¥VJ-83ISO/IEc JTC1/SC 27 

I1'F~.El.~i)(J;t~{7.j.\{"t~:k~o SC27~~~~t~/1Ht~.El.~.R (ISO) fD~~~~I~D3.~ ( IEC) B3~-~*-a13Z 

*~93.~ ( JTC1) cp~~tU~~~~{g,l~t~~t~/tB3t3Z*~.El.~.Ro SC27l'i9:5'1' I{'F~.El. I .:E~~~~ff~fDtU 

~{g,i~t~~~I-'1*.*, ~~!?J~.!:3~~~tU, {g,i~t~~i~1il, ~~~tU.!:3~&~~}_J>t~17f~W.!:3~fA1~tP~ 

~~±§X83{g,l~t~~~~~t~lto ISO/IEC JTC 1/SC 27 I{'F~.El.~i)(J;t~{*1"t~:k~ ( ~i)(~:>Z:~fB\ISO/IEC 

JTC 1/SC 27 Working Groups and Plenary Meeting) ~~~~_t{g,l~~t~~m58-13Z*~7~SfB, Bjtj= 

?¥VJ.iml)\, ltt/J\~i)(E±I~~~~t~/t~~ (American National Standards Institute, ANSI) .:EVJ., 

~i)(83.:E~~m-mfg,l~t~~13Z*J>t t~lt1t~i1 0 

ltt!J\~~, xUss~~tw±.:E~~}_WG2I1'F~.El.~~~175~.!:3ISo/IEc nc 1/SC2783WG2~~!?!.!:3~~tJL 

~JI1'F~.El.ff~)-}83~i)(o xUss~~tEWG2~i)(cp~)_~*-a1~~AB3~{7f~JtB:s1J~B3~ff~I~§ ((IBS~J!A~ 

ISO/IEC 14888-3)) {t~IEitt~~, ~)_~*-a~~&B3~{7f~Jt~r~-#.&I1'F~.El.]i!~~frf9:B3 ((Amendment 1 

to ISO/IEC 14888-3)) {t~IEitt~~ 0 #{:g:~/J\tJL~, ~}_ISO/IEC JTC1/SC27 WG2~~B3~{7f.!:3~~ 

83~~~1*J~t~~wa3~~ittfr~*~7~, ~.!:3WG2I1'F~.EJ.83I1'Fo *'J\~i)( , %PXI~i)(~or: : 

1. -EJ,-§j~~SM3~~!?J~7!83ISO/IEC 10118-3~~~t~/titl:ADIS~frf9:; 

2. IBS~J!~~)\ISO/IEC 14888-3B3t~~1cp I .!:3SM2~*~~~7!-@itl:A~=#.&I1'F~.El.]i!~~frf9:o 
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IEEE S&P (Oakland) 2016 ~~iJ\~i.)( 

20161:J=5Fl23 E3~5Fl25E3 , {g,l~t~~~~~~~~~~:~l~J$'ta~ff~D3.~~~San Jose~1JD2016tj=~ 

~{g,l~t~~~i)(37th IEEE Symposium on Security and Privacy (IEEE S&P) o IEEE S&P~cp~tf 

~;tJL~~ccFtt~83~~~.!:31*J~t~~~~±§X83A~~*~i)( , ~i)(~UVJ.r19sotJ=, ~~~~l.)._PJ831*J~t~~ 

~~±§XT~~~*~i)( , rui~~r±~*W~~r±I~Wt~~f[;t.&:k83~ofliJn , mtJ=?¥VJ.-I~o 

~~~~:>Z:~ ((Following Devil' s Footprints: Cross Platform Analysis of Potentially Harm

ful Libraries on Android and iOS)) *~*~~~i)(ml&o :>Z:~f:~t±:l-fltli~SfBB3~~1"tii!?JB~~1t~)JilU:5)!, 

*:55!1.± § t~SfB1tii!?!ruJ!~Ul'f1T~~~~a3't~/5Cl'i!Hr~~1tii!?J83t~)!ilU , #~:JJ11~B33¥~ 'B:5r!J:t.W~19U , 

~~~..t§l~iGPX*ffi:I:.W:k~!iJt~~~1tii!?Jt~)!ilUo ~17.1-\±tB I ;fiJfflt~)JilU~*$Xf!:J:fDi0S $Xf!:J:i'SJI'§J)J:~~1tii!?JB3 

,f!IJ~, ~~~*~~1tu!?J«~SJZB±tBB~~1iU3¥~$xf!:J:crittfr~~1tiiM3t~)!ilUo ~crB~~1i1f~1ffflB~oa3~* 

~~1-tii!?J, ®-:I=:JG#~:m?.~«~SJZB~~HiE, imi1~~~®~~HiEittfrB~~1, ~:m?.ios SJZB~f[*~~HiE83f~(i;, # 

ittfrfr~~~~a3~FHiAo §l~x13¥~ios 'B:5ffi:I:.WfD 5 -t~-:5$xf!:J:r!J:t.W83mffl$Xf!:J:ittfr7:k~mt~83BtJT , 

/mi115 7J '1'3¥~iOS$X1!:J:*~~-t~)!ilUo 

lttPX~~cr ~*~m~7~r±*r~~~*~i)(..t:&~t~:sz: , tB~~ ~m~r±*~i)(..t:&~a3~~1tu!?J 

i~)!ilUtEl*83i~:>Z:o ~i)(:lmi'SJ , ~1f-'ta~ff~D3.x1*r~:I=3Z*J>tiJ~~.EJ.ili1F*1±~~1tii!?!t~)!ilU~~±§X:m?.1~83.*~UPX 
83 '++/.-7/.':...'·JJ -t+a t:::-A..:;t:::.........,'++/.-7':;-;: • --'-'ti 
;>~<:::Jt!:1"T ) I ~0 1 7Tii:ij--=l A'<: ~Jtt1"T J*/\,:SC)JI~o 

~~~ij;JL~~SJ:k~ (International Conference on Machine Learning, f§]fB\ICML) ~t!!WJ~~ 

83;tJL~~SJ~i)(, ~:r:ccF A~~i)(, r20161:F6Fl19E3-24Br±~~~B~{J?¥VJ.o {g}~t~~~~~~~~ 

~~~tlf{~{~jU~ff~D3.~A~I'iiJiGPXB3If!= "False Discovery Rate Control and Statistical Quality 

Assessment of Annotators in Crowdsourced Ranking" *~ICML2016~fflo 
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