BEME SN B T SE i s IR 9 0 5

2020 (B5f2) HFAE ® F

B4 (T %) o an
I S A AL

MXONEBEOHEER LR IHFEREOME RO



H &

R

SRR L RE 877y 77— /L Sgr A*D BURIRR L Z OTEB)

Sumali, Brian

Multimodal Feature Extraction for Psychiatric Disorder Screening

(A=Y, TIATY) (R B A — =2 7 D= D~ VT —F LIRS ) 1
ARE H5L YAG:Dy % FIV N iR E A 1D R oo i 43 A s HRNC B D 48 6
KA HaR Designs of Next Generation ¢—Si Solar Cells by Numerical Simulation 8
- il =l — AT R MG S V= KB O E
fis Phase—field 7" /L 36 L OMRL - it BEPEE 7 /A B DS <EI B B il | SXT T DM EHE T L ORELL 2 DY 2L —ay 10
kS 5 S SR FSUT 2 B Tl - S bR B RS L Aok il 12
ok Robust Causal Inference via Subclassification and Covariate Balancing Methods 14
- (@R biEE L2 g0 B VN EIC KD K B2 R o HE E)
N Experimental Study of Nano—scale Diffusion in Silicon
AR FEARRR = PO ) 2 — AR D TR 16
EA S T 2T VARG B A T B P E O RS R R IR AT SR HRI B O BR 18
SR W Ie A AV AE U E ML O B T DR 20
[P N (RS MR IT R T FATF w707 7 A /S DIE S ARERHEIC B T D8 22
e ok Active Queue Management Based on Control-Theoretic Approaches for Divg}rsiﬁed Communication Services 24
. (LT 2IBE Y —E ADTD ORIHBGRT 70— TS T /T4 T Fa—~< KA
LGN T = LAMSL— P L RIZE DA RS L NETORRA A DR 26
SR B AKE Active Chatter Suppression with Monitoring-Based Process Control for Self~-Optimizing Machining Systems 28
> (B R LB L2 27 D7D DF =) 2 7 = AR 7 m e AR LD REEN B YO IR B
B & H =R Ry bW G B OBRIEE BRI O T 30
e Data-Driven Design for Position/Force Control
] B FF 5 . P = Py
iy 7 (cfft/ /1807 — 5 TR 52
T Investigation of Mechanism for Microstructural Changes in Hard-brittle Materials During Cyclic Nanoindentation 34
" MR F /A T2 T =2 2 A LD B ORI I ZE b AT = X LD fEH])
Choi, Sanghun A Study on Distributed Storage with Flooding DDoS Attack Detection 36
(% AHED) (Flooding DDoSHBC B 1% FIV M /3 HLA R — 2 B9~ 2 40 78)
2 A Study on Energy—Efficient Security Schemes in Wireless Multi-Hop Networks 38
- (R~ VT Ay 7 Fy NI =212 B0 8 B EF 207 4 53U B 50
I Geometry—aware 3D Object Tracking for Dynamic Scene Understanding 40
O GRATHE 2 35 8 L7 3R e (RSB IR J D B 70 S — o PRAR)
R R Point Correspondence Discovery through Feature Space Integration for 3D Pose Estimation 42

BUICLEBHEE DD DR MHE AT LD WG DT )




Mapping Optimization Techniques for Coarse—Grained Reconfigurable Architectures

NES - o S
M CRULIE R 17— 7 T+ CORAD = 0 7 /B EF15) "
Wickramaarachchi A, Shanaka P
Abeysiriwardhana Smart Community Edge Platform Providing Stream Content Analysis, Service Migration, and Service Chaining 46
(T42T7=T7F, xFh 77 (AN —barToY ol ¥ —E2ABAT, b —EAF ==L E R IRV — b a2 =Ty VT Ty T — L)
T TR AVVT )V T)
G Increasijg Developgr Productivity by Improving Build Performance and Automating Logging Code Injection 49
- (R mEEben s O B8R LD BRFEE O A pE LR EIZBE 355
M e Experimental Study on the Stability and Measurement of Ultrafine Bubbles in Water 51
> ORI DINNTT 7 AL N T VO EMEFS LOFHINZ B -5 EBRIAFIT)
[ NEEBS RSB AY— T 77 M) — I B4 A58 53
[R5 AL J O, 2-cis— B —NLARTRIRAY 7 ) 2 o AV OIS O B3 LR TR HURRESE & i~ D a5 A 55
BEm HerR IR I Far OERIET I BT 2 E B — T A 7V AT LOFMT 57
KR EH BRAhEEA TIN5 F LA ONLE IR R 3R — KBRS O AR5 B iR B L RUGIC BT D78 59
Jbk ST Distance and Time Limit on Quantum Control uEdcr Decoherence 61
" (F A=V ATFIZERT 5w F-Hl#I 3 2 BERES J ORI BR 5L
B MR Overmantiifi - Fil & U7 R BT G O & FRIEOBIFE LG 63
A R SRIATR HUD RIS RS2 R — = T LA R AR 65
FHBI K 22T FA L ETT MIIEDIMAY YRR AT DOBATE 67
K AL Applied Abstraction of Dynamical Systems Based on Temporal/Spatial Mode 69
A (5[ 228 — R I JE SRS A7 LIS TIRAL)
Kim, Seonghye Gait Feature Analysis Considering Body Indexes Based Human Motion and Its Application to Stabilization Control 71
[CFNNLN) (HRFERRICIE Do NDOEIMEZE B B LT TREERAT & 22 E AL I~ I )
R 3C RERET 4 b=y 7 2 b =7 OB [T T Y2 REPOEAA Y F OWFSE 73
ARFT #i— E7 5 B 25 JE LT A BRZE TS it MM € 7 TR S Mg ZELPSOMH DA TE R BN BT 3% Ay o 2 7 ) —figthit 75
Jeong, Kwangijin /];esstizgy of Online Nonlinear Estimation Using Reproducing Kernels: 0p-regularized Least Squares and Kernel Weight .
oo
&5 E80 (PR AV VoA A AR OB — Op TEREA ik~ T o — 3L B33
EiP NG IR EMRAT I KOV KR I LD B A b A O fe L 79
ITHIZR &1 & R a2l — M b L D1 5 R E R 1 E SR O B3 81
A Study of Efficient Kernel Adaptive Filtering Algorithm Based on Parallel Projection, Shrinkage Operator, and Model
TEIR HERA Learmng 83
QB - SRR AR 35 £ 7 V8 SR SRR 2 AR G 7 LAY R B DFFE)
RSP [ AT 2R T % T A RR L A EIE I B 3258 85




VNSNS FER I S A W B RS L OMR S b M OB EA A= 7 87
The Creation and Management of Public—private Interfaces: Wellness and Bottom—up Approach Urban Design
(= 4 Incorporating Micro Public Spaces 89
o (N FENT DAL B —T7 2= RZEB DTG LT BT DR U =V R AD ) BIZH 55237037 Yy VAR —2L
RELT o7 T 7Y A2)

e Soft Power Architecture: Mechanisms, Manifestations and Spatial Consequences of Embassy Buildings and Exported

Filipovic, Ivan .

(TAVRE ST, £772) ldeologies _ . N ) . \ , 91

’ 7RI =T =X T F v - REFERFELRLINT AT A BX — DA =R LERBL T 1 A% LU R E)
TR ELfC R B30 D B A2 ATAE SRR OE AT —REIE RRE - Bl s 28 T 22 6] - (R B il A x5 oL T— 93
LB K— WO S — R — ARy hOFREE LI B35 95
MR Relative Pose Estimation with RGB Camera: Improvements and Applications 97
- (RGBA A% AN AR B LB E - S LI )

Sadagopan, Yuva Kumar Influence and Mitigation of Pedestrian Blockage at mmWave Cellular Networks 99
(FFARy, avy rv—L)  |QUEGEREIZHRT BT E LD OB LRI

HRAS i =R ABRE Y —E RO EB AT 7B EIRE OIS L~y T U 7B D58 103
NN e MBS o iab—vard AVican/ R-R)~—REGEIKRO B CHE G SRR 3258 105
T g Biomechanics—driven Stochastic Learning for Human Motion Sensing Systems 107

N (ENEIEFHIIS AT DT D/ 3A A AH =27 AN HA IR )
Jiang, Can Virtual Data Platform for Modelling and Simulation of Smart Houses with Elderly People Living Alone 109

3 o)

(~NEDLLOEERE LR RELIZAY—ITADET Y T e Iab—var Db ORIET — 27Ty 74— 1)




MYXDEERBIVEERFROES

AT, AL (BEAN284F4 H 1 G B H5975) HI8SRICED AT A HILL T, ARAITIUNT2020 (4 F1 =) R EER AN i
ARG LI O XA B DE GBI UGRICEEDK RO EE Thd, IEKLIZbLDIZRODLEY,

BB BRI T

AL ORNE | RS E S =G4 B K 4
ML) |5 5427 S| A 3 4 3 A 23 H s H R
W) W% 508 B AW 2 1L 4 A a2
Mh(Iy) |F 2 5436 & | & 2 4 12 A 2 H PERILEIN G DIN
ML (Ly) | 2 5449 5| & 3 4 3 A 23 H Zili PR
(L% |F % 5450 & |4&f 3 4 3 A 23 H figi A
MLy |F % 5460 S| A 3 4 2 A 1 H FFF 1M
(%) [H % 5461 5| BF0 3 £ 2 A 1 H At
M (%) |H % 5462 | BF0 3 4 3 A 23 H ATk FERER
ML) |H % 5463 5| 3 £ 3 A 23 H R B4
() |H % 5464 5| 3 £ 3 A 23 H SR
() |H % 5466 5| 3 £ 3 A 23 H (NPT I
() |H 4% 5466 5| 3 £ 3 A 23 H S S
() |H % 5467 5| 3 £ 3 A 23 H M oK P
() |H % 5468 5| wfn 3 4 3 A 23 H RFN BEAER
(T [H % 5469 = | 3 4 3 H 23 H BE &KE
() | % 5470 5| wf 3 4 3 A 23 H I B 55 BH
() | % 5471 5| 3 4 3 A 23 H M %]
Wt (T) W% 5472 B| AR 3 & 3 A 23 A Cho S
() |H % 5473 5| 3 4 3 A 23 H AR %
ML(Iy) |H % 5474 5| 3 £ 3 A 23 H NG #&
L (T%) | W 5 5475 5| 4AF 3 4 3 A 23 H BB s
() |H % 5476 5| wf 3 £ 3 A 23 H N A
(%) [H 9 5478 | HF 3 4 3 A 23 H R H3C
() |H % 5479 5| &f 3 £ 3 A 23 H e e
() |H % 5480 5| wfn 3 4 3 A 23 H [ NESN




FALORAE | AR Sy E! K 4
(%) |HF % 5514 5| & 3 4 3 A 23 (R
@Y |F % 5515 5| Afm 3 4 3 H 23 BeH T
%) |F % 5516 5| Af 3 4 3 H 23 KA B
(%) |F % 5517 5| & 3 4 3 H 23 /bR =T
(%) | & 5518 | AFn 3 4 3 A 23 Bl
L) | & 5519 | AF 3 4 3 A 23 A ER
() | % 5520 | wfn 3 & 2 A 24 FHBE KA
L (T%) | & 5521 % |&AFf0 3 4 3 A 23 KW 5L
Wit (T) [W % 5522 | 4F1 3 3 A 23 fjggje;igge
L (T%) | & 5523 | Af0 3 4 3 A 23 AR S
L (T%) | % 5524 5| AF0 3 4 3 A 23 ARAF #hi—
Wit (T |W % 5525 | 4F1 3 4 3 A 23 Je"?éﬁ E”gg)gﬁ“
() | % 5526 | mfn 3 4 3 A 23 SN
L (T%) | & 5527 | AF0 3 4 3 A 23 L% KT
(T | B % 5528 5| & 3 4 3 A 23 FEIR FERH
() | % 5529 = wfn 3 4 3 3 23 o B
L (T%) | % 5530 % |AFf 3 4 3 A 23 KA FH
L (T5) |F % 5531 % | Af1 3 4 2 A 24 Gage i
- (T%) W% 5532 | AR 3 2 A 24 - 492291]23;;0‘—:[\/}&;7:/)
L (T%) | M & 5533 5| &0 3 4 2 A 24 TR EAC
L (T%) | % 5534 | AFn 3 4 3 A 23 WL K—
L (T%) | & 5535 | Af0 3 4 3 A 23 i =ak
Wit (T [W % 5536 5| 4F1 3 4 3 A 23 o ;aﬁ"j%‘ﬁa“!;v; Symar "
() | % 5537 & wfn 3 4 3 7 23 A 8
() | 4 5538 & wfn 3 4 3 3 23 IR AR
L (T%) | % 5539 | Af 3 4 3 A 23 LA fE
Wit (T [W % 5540 5| 4F1 3 3 A 23 Jiang, Can

G )




HEE 555427 & K 4 EHOIKE

F i o E 4

TR FGBRKEERET 7 v 7 AR—/b Sgr A* DR RIEfE & £ OiEE) M

ZOFHIZIFA R LS TIKMEOHERF R H L EEbI TS, ZLTEDIZE AL,
L Z 106-1010 KIGE & OB KE &7 7 v 7 & —/L (Supermassive Black Hole;
SMBH) %#ff> LBz b TS, Rz OFETe TER CROJIEN) | HEIFL Tk
72K FOHRLME TWTHE A* (Sgr A¥) | 1% 4X106 KPFE o SMBH & 4285084
NThsn, FIRERRETHS Sgr A*IX, EHND X FRITHE D IR Rk TR
LLEETLZEBRMOLNTN D, 2000 FRMIEICIE, RIMRE X BROIEEITE A5y
FREE O MEEWIRIREN SR S 7c & OHENR H o 7223, D% OBELIITREITIIMR
TETEDLT., BEETEOEBIZ OV THMIHEN TN D, 0O &9 RERFH A 7 —
NOZEENL, SMBH AV OREE MO RNEMAT TAE L 2BEICERT L LE2 BN T
B, Sgr A*N—FEXFRN D TEINDT T v I HR—NThDHI LEOEINIREEREE 72
Do

— T, SRHRMGES FET D B2 B TWSD SMBH Th D73, DR AGEEEI
TIPS TR, —DDOF N7kl & LT, SOl TEBIE 72 Bk
WAL, EORRICHAE LT 2B omEERMOPLTHRERBEEU FOREET 7
v 7 #—/L (Intermediate-mass Black Hole; IMBH) 23 Eh% L. £ L5 NERH.0C
BEERRY IR Z LT SMBH MR ISNLD LWV T UARREISNA TN D, Ll
RDNB ., RIZ IMBH OfFE 2 R~ 3T IRERRFHLTAE O T LT, .ol fFzis i)
D ERM OB S IEF RO TS, SF 0 HRTIE, SMBH O [FEERITEA -
U A BRI EAT T 234 TR,

FEOBMEZ R T D720 FAMTET T &2 I~ KA I VY7 I U T (Atacama
Large Millimeter and Submillimeter Array) (Z & > CTHUfS & 17z 230 GHz D7 — ¥
Z T, Sgr A*DFEf 72 G EEEBIENT 21T o 7o, NERBEREIC L > TH LK
BB S 1 R ORI A r— L OEE & & b1, ot o $EE
HIIREN S 0 e IR B E L & - TR S 47z, 400 T RIGEED 7 7 v 7 8—/L T
(TN E MHLUE O 23K 80 43 Th D AlElH & 47z )8 HIAR IR ED 1 X & TR N
fa A OWLETEENZE R D AEEESAEWEE X B D, Ziud SMBH 5 TOKEZE




OB AR TH Y | [FFFC Sgr A* N7 7 v 7 AR— NV ThH I LERT—DDIRT]
RN E 52 5 D TH B,

S DITEMT BRI R O REECCI L S Lo w2 X7 R EE C0-0.40-0.22 J7[AIZ D
WTC, RUAEHREHISES: (VLBI Exploration of Radio Astronomy) % fV7-#iH| %
TV, RMAMICERZIKREE S TEECORBEZHET S 2 EITkE LT,
C0-0.40-0.22 |, £D a7 F7RJBR LD TIRVEEIE2 S | 105 KIGE &
IMBH (2L » THELEI = & T HBMPIRBE SN TN D, —FH T, @S 12 &R E
T EE ORI L > TRWEEERNA Uz ATREME b 5 E TE 20, AFBEZEHIE DR
R, KGR0 DIREEE S 7EF TOBBEX 8.07222 09 Fu/N—k 7 LRDBIL, i
DMRIFTRHL X0 FRTOMPRMBETICE T2 2 06N E R o7, LEEBn->T, M
DTEICHBEEMIINEEZ NS, ZHUZL D, C0-0.40-0.22 DA ENEE 5y
FEFZERIE S T HMATRI S, IMBH I X2 EDEEER & T 2308 1 0 fE & 7
-7,

ZRIHITINZ TRAE, #Hr7z 72 IMBH &M KA H O 72D OBERMMZE L LT, Biail
45 m B HimsE a2 AV - mdE a2 87 R CO 0.02-0.02 5[0 3 mm i AT kL
R —_A B AT o 72, O FEITEH R ITHY T  R 2R EE) = %
NX—%H L, T 5 MKk oZE/MEE & 20T ORIMEIRFEOTFEN G, b
TR OBHEBEREREEZZ LT\, L LENSS T ADFEM 040 - &
BT 2 A, BMZRIRERTE T VIR RN E VB L, T R R
2k U CTIEBEE N AE U T, A RID AT R VRS — o B OFERICEE SV TR
FEC & TSR, EERENEIE S FILmEER LD D LAKEER CTEETHDL Z N
ol TOZ EITERERERHAGET DO TIERWA, R CTHAHK
L7 E OB R INE R EZ RE T 56D Th S, BAELIR E LT, 0iED
IMBH 23 F )72t & 72 %




EEDEY

S 25 5427 & K 4 aHHOKE
mCEAEEYSE . A B2 JE FEHAR 7 2 A% it (B [k
RlIEES Y NE = E HAE e
BE MBS AN A UE B it (B A A
B2 EFE AR 2% it () KAS oo

2t (), B (%) HRKEERHOGERGR L, [RRPLDBREET T v
7 =)L Sgr A*D R RIATE L FOIEENE] LEEL, ARmbEL VK I TWD, ZOFHIZ
FIET HERMIE, ZOHMGES BREZEDT 7 v 7 48—/ L (supermassive black hole; SMBH)
EHLOLEBEZ LTS, FA=boETe ERR CROJIERE) | A4 TlE7e . ZOH.L
K% TUNTIE A* (SgrA*)) 13400 75 KBVE#D SMBH &5 E HTHD, LLARAS Ser
AR — AR/ D TE SNDT T v 7R —AnE 9T, ERICITRERTH S, Mz T,
SRITHLL SMBH OFERGIERE b 52 RIITMH ST ey, —oDfa it LT, BB AE
TR OFE R L= E E&D 7 T v~ 7 75—/ (intermediate-mass black hole; IMBH) 7%, $Ri[#
DMCBWTAKEREET D Z & T SMBH BRI W) THEEIIEAK « lEY TV 4] M
MREINTWD, BUKTIBHPEMS TN+ TRy, ZOX I RW Ik T, FHIX
E NS TR R OBEELD I U I - BT XY R i B A A U CERIRR HOE Sgr A*ds K OVE
B DOFEMIR 0y AT FOVEREI 2 BB U, iR ok 2 B #5 U= AF98 & fEde L7z,

AREHLOH —FTIE, — O OEEDOTREIE & 5 T T VIZOWTHERL L, Fkx D
ST A UOE Sgr A*DTRENE L TERGRRE, & BICF DN E A—k 712> TIRN D T4
By rlE) &, T2 CEEEA SN T DRRSFERE TEdE a7 FE] 2OV TF
FLIZOB, AFEOBBIZOW TR TN S,

B ETIE, AT VB W TEB# T O Atacama Large Millimeter and Submillimeter Array (Z
X o THHS L7- 230 GHz #5H#R T — Z IS\ T S U7 Sgr A* ONE 5 72 6 i A i
L. B+ 0BRECHERMINIES 2 HmH L2 L 2HEL WD, O A7 —1iX, SMBH
B 25 PR N AT O WLE TE BN K 32 ATREMEDS B < L SgrA*A3 SMBH Th 5 Z L ZRd—D
O I BRAGFELE 525 DO TH D,

%5 —# T, VLBI Exploration of Radio Astronomy % F\ /= @il =2 L 237 R E C0O-0.40-0.22
FrOBPNZEES X | [AFMICER DIREE S FEE CORBEZ03 e x—k7 LHEHLT
WD, ZAUFSIT RO HLE (BERE 8 F o N—t ) ITLET D CO-0.40-0.22 [T LR TEMNIC
FHITH Y, WEDOEICHEREMA /2N L RENT-, 22Xk > T, CO-0.40-022 DA
T 5 BENINEFENE ORI A, IMBH (2 L 2 FJJHGEL & IR DN K W iRE & o722 &
s LT D,

FHIFE T, B0 U HERBNPT 45m L=tz AW 2@l E 2 )7 R2E CO 0.02-0.02
FHWMO 3mm 15 ART R VR — A BUANZ LS X | RO TFEOLFEREE R L T D,
SN 24 OO S B, —br A F (Si0) FEOBEWREE S HXmEERLIvTe L
AEERN BN TEE THLZERHALMNE o, 2D L%, CO0.02-0.02 2357 % 5
B2 EEORIEE U CHEITED X 5 BB LY | HABELR £ O EIEES0 ) 7o i
BOFLEEZBRS BT LHHLOTHY, 22128 IMBH BIEATWD AIREMZ 5 L T\ 5,

Db, KX ONEEELDD L FEFIEROER LR 2 HEH LB o RIZHE S0
T8 R OAE Sgr A* D8 E IR 8B 3 X OV IMBH OTFEAE 2 RIRT 5 O DOBINEFEF %2 5
RUTe, ZTHHo3 0%, SO o R X OHLLE SMBH O EGERE ORI 38T
FEICEELREMZ 2T HOTHY, B#ESHFMEENO LTSN TS, Ko T, K
LOEFIIH )DL 22 T LEENHH LD RO D,




Thesis Abstract

Registration

“KOU” No.5428 Name SUMALI, Brian
Number

Thesis Title
Multimodal Feature Extraction for Psychiatric Disorder Screening

Mental health examinations or screenings are commonly performed by licensed psychiatrists in a health care
location, but the advances in technology enable the development of clinical decision support systems. In the
beginning, the features inputted to the machine include the answers from the examination conducted by the
psychiatrist. However, recently the focus shifted into predicting a person’s mental health without the need of
conducting extensive tests.

Two most common psychiatric disorders include depression and dementia. Depression is a mood disorder
traditionally associated with persistent feeling of sadness whilst dementia is a collection of symptoms commonly
caused by progressive neurological disorders. Both are popular research objectives of many automated psychiatric
disorder screening studies. Unfortunately, most conventional studies did not consider the existence of
“pseudodementia”. Although the symptoms of depression and dementia are different, sometimes dementia-like
symptoms might be observed in a depression patient, which is termed “pseudodementia”. Distinguishing
pseudodementia is hard even for expert psychiatrists and feature analysis may help solve the classification
problem. The focus of this dissertation is the similarities, differences, and characteristics of the two psychiatric
disorders: depression and dementia. Feature extraction and analysis are performed to a audiovisual database of
clinical psychiatric patients. Automated psychiatric disorders using machine learning is also proposed.

Chapter 1 introduces the background of psychiatric illness and automatic psychiatric disorder screening.
Short review of conventional automatic psychiatric disorder diagnosis algorithms is described along with the
limitations and significance of this study.

Chapter 2 reviews of automatic psychiatric disorder screening in detail. The background of automatic
screening and telemedicine in addition with common features and algorithms utilized are described in this chapter.

In chapter 3 the facial feature analysis of both depression patients and dementia patients was performed.
Conventional facial landmarks were extracted and analyzed. The visualizations of features correspond to
depression, dementia, and features most important to distinguish depression and dementia is described in this
chapter.

In chapter 4 proposes an improvement of the facial landmark extraction for real-time tracking. Conventional
facial landmark extraction techniques are notoriously inaccurate for non-forward-facing pose and it is pointless to
instruct a psychiatric patient to be facing the camera at all times. In this chapter, an improvement for facial
landmark extraction was proposed. The proposed facial landmark extraction algorithm is based on Cascaded
Compositional Learning and is robust even for random facial poses.

Chapter 5 and 6, are similar to chapter 3. In chapter 5, the focus was the speech features from the psychiatric
patients, while in chapter 6, both facial features and speech features were utilized. Additionally, the similarities of
facial landmarks and speech features are examined in chapter 6.

Finally, this dissertation is summarized and concluded in chapter 7.
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TR EE LD LD TH D, MEBIET —ZITB T HRENREOHEE Tk, 0 < MR
AR EI 0 M OO & T, A TIC L D EAMITHEEES LA T
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bT29EkDT 7 —F & OMERZIBN, RFEZIVEONLHEEERIMET A 27T
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FIECELTELED TN,

B TIE, AR BWIEIC K DRESROBEELHEE IOV THEGm L TV D, FThLE
FIDEVEIZOWTHB L7 ET, RV TE 1, MEEZ T HHELET MET HT 7
—TF L OFEREZ IR, RFEICLVEONLHEEEIMEM A 27 OF T VIRFFEIZKRT L CEfdtE:
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Experimental study of nano-scale diffusion in silicon
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T+ 7 —mAb o Si B YRR, Wi Si B bo B AR E IRIFEMR NI EBRTRI N
5. ZOZ EE, BTN 5 (100)Si FEOEELIZ XL D L7 RN S VT2 FE Si ks
FHRFPRE T —NIZHIMA LT Z L E2RE T 5. ZORRIE, =RooT / BEDOIR & Ak
EEMAMINCEE L CF IR AT 5 L EEN AR L. BSETIELEDELSHE
DELEIREIND.
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EEBRE L, LL, Fo20EBREE CIX. SO I X 50N AZEE FHI9
HZEIXTERY, 22T, HUETIE, EXOLFEHGZ AW TEREEZ TR LT,
ZOREF, WEIOAEIZ L 2 EORIEZ RS - RICIREBOZLITM A, MHEZEL KD S
TR LT, EIC, HESLLIFEEZ AW T, BB OIRITRSEN 2N E W S RED
TC, EERBITROBITMEZRKD D Z LICHE LT,

FHE T, BRI E LT, Bz F ol oER IR L2l L, 7=
T3 LG IE TR OGN D IO D ERIT, [0,27) TH L5 D3 L, ilBt oA HEIZ X
DIONARZE TR 22 L ETH D, - T, T 2T/ L5 TE LI DA
DA, 27 OBEBEOREMENE LD, ZOREMEZ, BITRICOBRH 53k OH
FIETEL RO LRI, EERMEE 05, RETIE, ZOMEEZMRE L, EIrES8
ERFORBIOERIEITEEZRD D Z LITk LTz,

KRN FILT 2 7 /v a Do NiEE WSS 2T 570 DBIEL & 720,
Bk 72 WVE OREEEFIEITE - FERLZFT ABRICEER BN E RV 555D T
5,

-18-




EEDHEE

WEE e 5 5463 & K 4 FER ER
WOUERMME . EE EERBRRHT Lt (@) P fh—
Al BEERROR T Lt (@) KK PEL
RN s Lt (@) Pk
B JHE 36 A it (T HE 24

T (BRER) | B L (%) RSB OGRS, [T = 7 v a MEdta ik z v
TN RIS O RS BEZ AT REHEAR OB LBL, 6 >DOEL VR I TS,

VTAEDYER IS = 2R ORBIC LV . 2 E TICEZ B2 B IO FE C 045 Y llE Hi
DHESL S0, 750 TRV - WERYY - AGErE - FHAFRICELIH LWL BITIGH I T
W5, FRCWEFRFEOSE T, 2 BONERE T 2R E AW T 27 v a A IEIC L D
BRI A~OISHPFFE SN TWD, < OWEINTFRGEZR OO, JRITHREHH
IZOWTIHREHEIC X B2 ZAGEFHMEITHOLERSH S, LNPLINETIZ, T2T7/vabsy
WiEE O TEONFR G ERBER AR REITIIEAEFE LRS-, £2T
AWFFETIX, 7 = 73 Dotk EREEDMERRIO BN ZR15 72012, T 27 Va3 L5k
EE AW ERGHTIEZBZ L, Rl L 72 EBR ST A =2 0 BB oG I L 2 0k
I B R « NLAHZE - RIGIRRED AL AR D, T ORERNOME DERIEITR M O ORI %
Kb 5 EBRAENTIE & N LT,

KL, L TOESL T THEREIN TS, F 1 EIFmThHd, KimXOEEHTHDHT o
TV L HIEOEEE LB B RO, MDYk E DI OWTHEMN Lcd L IT, Kin
D EHERERRZ R TWN D,

B2 E T, AL 2T D 7= OB R ROV TGRRTWD, Bz, 7271
I LA, EORICIREOFLR ik, WEOJEITHR & FZRBIZOWTEHMICEE I N TV D,

B IETIE, 7 = 7 /b3 ANk & RHEAE 1R L D IREoTiE AR D728 LK
BRICHIESRR AR L, TN E2FEREF LB REEZ2ME L TWD, KX TIEFEDFEIICHS
WCEEL b 721412, BBRaE e UL CTHWRFI R E Bl L7 ole s L ¥ %A %
FHAIL . ZOREREFICOWTHIERHENS & HOE TEEICHER L T\ D, KAFEICLD,
HeOMEME B & ARIREZ L A B < FHllT 2 Hil 2 s S H 7=,

FAETIT, WHEOEEZERITR L ZORGHEEZRE R HAT 272912, WEHEREORIE
BEE L RIGIRIEZIZINZ T AAMAEL L SO CHMITE 2872727 = 7V 2 AMREJEEHA
FIERFFIZOW T L T 5, BRI ERICF AR 2 W 78 - e fm e stk %
REFL LT, ALTIE, FEOFBICHO W TR 7% 12, BB oEFRITRE Z DR
FPEFHIEE Rz >\ T, EARfEN S EHRITER L 0D, RFRIEICEY ., FEFEEERS
WVE DREFEARE TR R MBI 2 L S W72,

W5 E T, RENIEE LT, BITRSEE R OREI OB R B =RH 2 A - NE & i
LTWb, TaT7/halbpypiETHRoNDEOMMOERKL, [0,27) THLHDITR L, &
BOBFHEIC LD OMNAET R 22 L ETH D, 1o T, T a7 a3 G RIETHELN
DN L, 27 DEBEOREENEL D, ZOREMEIT. BITRSBENH 5 OH
FHEITRE RO DEICEERMEE 2D, AETIE, ZOMEEZMRT L TEEZEEL, BT
oM E R OREBIOERBITREZRD DL Z LITPI LT,

6 ETIL, AMIZEDOE LD ERBLEICHONVTEHERTND,

UbFEHDE AR TIIT 2 7 /03 b0k E FERCEHITFEL & 2 Ao 8T
72 TERFHANER K OWITE 242 L, PRS2 L OWE IR D S E BRI %2 52
Bl U7z, BIrREHIIIMERI T ORI TH O | £ OREFHTFIEZ ML LT A2 I T E R
SEICBWTCIREPIICEE R F 5252500 LTELFMITE 5, Lo T, KXo
I (B O T HDERPHH LD ERO D,

-19-




WEERS B35 5464 = K 4 H st

T i E 4
WL HE L AW A VHUE h Vs OFIENCES 9 SRS

AN THAT DR IBIENEE DRI CTH DDA B AEE &2 HH 5 2 &2
AREL 72D, AV UMAEEIREOIILTH D A B E W T sRBEMEIR O R ERE 2 R
THH LWEMERE FOEBLZ Hf s TN IICITON TV D. Z O 2 EEEOE
FT A RIEHT D ETHRERFIR TH L DONEFND AL U Fi~OEBBL TH 5
2, AV UAEHEN SR THHBHLE S TWHERND AV U Ra AT HERICTEE
It E e Rl THAAEAN A VLA AER Ch 5. AV #uEME BER I3FE 7
B NFENPOEAIND OO TEEBICRESNDERFHAREI WA U HLEHEAEEM
RO, Pt Bl EOWENEMINICHRONTE 2. ZOTOMER ERITHE
SRH T AW ER- A CMARIIHEVEFERE SN TI o7z, L, &
AV VMABIZB W CEERGESF O R CHLEHEAERIZ, FEEAOA Y CHLEFE
AAERTI A TR BRIZ IR DS o T2 F DA E B EE L TN D 2 RN pho TE
o, ZHUIRESRET OB A ORIEZ N5 Z k- T, FFEADAE U HLEMEA
TERDS /NS W HEA RS 26 UER - A B VA MBS 2 BET 5 Z L 3 AlhE
ThdHrI xR LTND., AV UVHUBEMAERAZBEL T#ELIZE X bILD L7 TR
EUHE MV ERFENTER Y, AR SCTHE, Em ARSI ND A Y UHLE L
7 DETLHFRE FHWTH LW A 1 = X LA Z1T- 72,

AFmSCX 7T ENOERIND. F1 B iFrime LTS Rzl ~, A #uE hr
I AT A L L, AWFSEDOALIE D T 2. 5 2 ECIHEN-A B UuE ~
IV BHBIGI BT DB A b, 55 3 B CIXEN- A B U LA LY ERRhER O E &
EE L TAE Y ML gl LI 0 2B 515 K OMiNT A2 ~9. 36 4 ETlE, B4
ThHhdPAICBEBES THBANTHILIZED PAHOE- AL U REBROE L EREL
T RIZONWTIRARD ., BBRAEANT D Z LIk > TEREIER L 2L &7 Pd DY)
PEEEMIC B LTIk, 2%, BERIEHIRICHT 2 A UHUE ML 7 OERRBIROIES
b, PAHORNREMA Y Y Hall iR 2 XL T D A=A LD 7 0 A4 —/N—37R
BN DRERDRSIND. 55 ETIE, FHMER/ IR E K m oMb ER- A v
VHLE RV BRI 2 DA £ E O MBERDORILIZ DWW TR TR
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A Study on Distributed Storage with Flooding DDoS Attack Detection

Since the owner’s data might be leaked from the centralized server storage, the distributed storage
schemes with the server storage have been investigated. However, conventional schemes occur the
burden of data capacity and the calculation time for the restoration. In order to overcome these
problems, | propose the server-based distributed storage using secret sharing and AES-256 is
proposed. However, since the server storage is utilized, when the server storage is attacked by the
DDoS attack, the owner data cannot be restored. To keep and restore the owner data from DDoS attack
in the proposed server-based distributed storage, | additionally propose the lightweight DDoS attack
detection using the bloom filter. | show the effectiveness through data analysis and computer simulation

for the distributed storage and DDoS attack detection. The outline of this dissertation is as follows:

Chapter 1 deals with the importance of distributed storage and DDoS attack detection. | summarize the

fields which this technique is applied. Moreover, | clarify the purpose and role of this dissertation.

Chapter 2 deals with the related works of the proposals.

Chapter 3 deals with the distributed storage. | propose the server-based distributed storage using secret
sharing with AES-256 for lightweight safety restoration. The owner’s data will be safely kept in the
distributed storage since all of the divided data are divided into two pieces with the AES-256 and stored
in the peer storage and the server storage. Even though the server storage keeps the divided data, the
server and the peer storages might know the pair of divided data via Secret Sharing, the owner’s data
are secure in the proposed scheme from the inner attack of secret sharing. The evaluations show that

the proposed scheme is improved for lightweight, stability, and safety.

Chapter 4 deals with the DDoS attack detection. | additionally propose the lightweight detection using
bloom filter for the proposed distributed storage. To detect the DDoS attack and ensure the high
accuracy, the high true positive rate, and the low false positive rate, the decrement-all operation is used
and the checkpoint are flexibly changed depending on the fluctuant packet arrival per second in the

bloom filter. The effectiveness is shown by the computer simulation with real dataset.

Chapter 5 concludes this dissertation and summarizes the contribution of this work.
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Smart Community Edge Platform Providing Stream Content Analysis, Service Migration,
and Service Chaining

A smart community utilizes information technology to interconnect and manage community infrastructures.
These networks consist of many Internet of Things(IoT) devices that provide different services to the
end-users. In conventional networks, these sensor data send to cloud services for processing and management.
However, cloud-based data processing introduces latency to the services. Fog computing techniques have been
introduced to support these services at the network edge reducing the network latency. Smart community
networks should support latency-sensitive services such as smart grid systems at the edge. In addition, Smart
community services require service migration and service chaining to manage and distribute multiple services.
For example, the current smart community edge(SCE) supports smart energy management services where data
anonymization and data aggregation services should be chained, and the services should be migrated
depending on the network’s location and network traffic.

SCE services can leverage generic hardware devices and network virtualization technologies to deploy the
services without proprietary middleware devices. The current network virtualization methods mainly consider
only core network applications. In contrast, smart community services operate on application layer data and
process in-transit data to capture sensor data at the edge. Therefore, data extraction edge nodes that support
sensor data processing are required to support these smart community services. A service-oriented
container-based solution that processes data streams from sensors using conventional hardware will improve
the applicability, compatibility, and latency of smart community services.

To this end, a software-based edge node, namely, the SCE platform, was proposed to support smart
community services. SCE supports data-tapping applications, especially for IoT devices, and has a stream
processing feature with a comparatively shorter processing delay. This tapping and processing function on
in-transit data was named stream content analysis(SCA). SCA captures in-transit data through zero copy
stream reconstruction and string matching process. Afterward, SCE proposes a distributed rule application
method to manage multiple services and distribute matched data to the services. Docker containers to provide
remote deployment, service migration, and service isolation. The real world SCE platform implementation

allows SCE services to operate on 10Gbps links and apply 100 accumulated rules while maintaining less than
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Ims latency using commodity hardware devices.

To support SCE service migration, SCE proposes a consistently guaranteed migration method to support
service migration to distribute the services depending on the nodes’ availability. The proposed migration
technique is designed to guarantee network consistency while migrating between nodes. Compared to existing
container migration methods, the proposed migration reduces the migration data transfer through container
layers and migrating only the streams affected by the migration application through SCA. The proposed
container migration methods reduced the network downtime by more than 10% compared to conventional
methods for containers with image sizes larger than 400MBs. Furthermore, SCE services require chaining to
distribute sensor data efficiently to the edge nodes to apply multiple network services for a given traffic flow.
To this end, SCE introduces a service function chaining-based request distribution method that utilizes
proactive data collection and heuristics to analyze the network traffic and to select optimal SCE nodes. The
SCE request distribution method reduces the end-to-end service latency by 10% compared to the available
algorithms. The SCE platform provides commodity hardware-based SCA, distributed rule change application,

service migration, and service chaining to support SCE services.
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Gait Feature Analysis Considering Body Indexes Based Human Motion and Its Application
to Stabilization Control

Aspects of technological development have been rapidly changed from machine-centered ones to
human-centered ones. A typical example is a wearable robot. This application is expected to be able
to solve the problem such as shortage of nursing in aging ever faster society with the help of
technological advances. Human-centered applications can be achieved with the current technology.
However, it is necessary to improve several issues caused by high cost, heavy weight, and some
limited technology and solve them through various studies for commercialization. With these
challenges, it is necessary to deepen the understanding of human motion in human-robot applications
in the direction of technology shifting toward humans. To address this issue, this thesis has examined
the human-robot walking application for stabilization in the dangerous situations and improved gait

indexes for detecting environmental factors.

First, the human-robot walking application for stabilization focused on the falling down situation in
human walking. The robot device is designed by fitting the human lower limb based on kinematics
and dynamics. The design of robot is considering the passive rotation on a knee joint to guarantee the
dependent walking. The stabilization controller consists of compliance controller, motor controller,
and the stability index calculator; the gait information is detected by IMU sensors. To verify the
successful performance of controller, the experiment is implemented by wearing the robot in the
human walking. Accordingly, the experiment result shows the expectation in that this application
helps the elderly or patient to support the passive walking in the normal state or to stabilize the gait in
the dangerous situation. Second, the improved gait indexes for the extended human gait analysis
focuses on the verifying the proposed and discussing the feature of gait indexes. The proposed index,
CP, is defined as the crossing point between a hip line and an ankle line. The CP plays a remarkable
role to classify the swing states in detail more than one in the conventional walking analysis. To
validate the CP, the simulation and experiment are implemented by comparing to trajectories of the
COG, ZMP, and CP; the COG and ZMP are conventional stability indexes. In the result of other
experiment considering the gait environment, the difference values including the CP well reflects
the environment feature among the COG, ZMP, and CP and subdivide the walking phase more than
traditional walking phase (stance and swing phase). Consequently, it is expected that the CP as the

evaluation criteria classifies the human motion analysis in detail with the conventional indexes.
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KMGZBN D IFREEO TG 25 L T\ 5. F£iz, RETANHEDREZH L, HESHHIC 2
HIFEX U7 T AR OB EZITRT W &, RO NIF v 7 NG ERTEEEZA LanZ &
ERALNIL TS, BT, MBS MICRT 2T 2 505 L, Ridge X% 7 OFBLE, K
AR D72 HTHEm R, HEHROEHGMLETHLZ L EZHALNTLTNSD.

FREIFHSTHY, HONTMAEZENL TS,

YA IR, BRFBIE~OEBRDI IR S D Mg B LPSO HHICH T 5 A58 %4, A
PR IEINT & d YBMEE 7 /WA 55U C RKPM i#MT L, [RIATED IR 2 3 )2 T3 %
LOTHY, BEERIIFELLOMBRZOSIFIZBWNT, T%E, T¥EEFLGTHEARDRIA
W, Ko T, KROFRF I L (T3 OFEZTHERBOL LD LR D,
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HEE H 555525 & K 4 LIIN -

F i E 4
A Study of Online Nonlinear Estimation Using Reproducing Kernels: /p-regularized Least
Squares and Kernel Weight Design
(HEZKE M WIeA v 74 VIERIGHEE OWT9E — 0, IEREAT 2 fi/h — R & 77 — 4
IWVE ARG

A= (FBEE) ZAOCEIEIEREEA v 7 4 VHEEIR, FRVT — 2 Pl ziho &
T 2R R O~ AT 7 —FThb 3, COT7r—FITiE, ZODHHE
DIEES 2, —D2HIX, #F EER) 287 —x8&oMictEs < BB #Mx
T e Thb, Z2HIF, 72 BEXRNICBIE NS AV 74 vORRFICET 5,
H—FNNT X = 28R (2T VEN) oR#EECTH 5, —OHOMEZERT L,
EHh—ANBET A NZPREINT I, ZOMBEERARBICHKET 27201, #
BD 1 —H N BEYNCERT T 2 F 5 UM~ DR 23 E E o Tz,

AR TR, TDOZDODFEICOWTHET L 72, KisCid. RO S5ETHERENLTWD
FIREIFmMTHY ., AR OE R L HEZ BT,

F2ETHE, HEfme LT, BENRBEZOFHHICINZ T, A N— A RE & HEKZ
At v 74 vEHicontiirz,

H3FTIE, FEEOMMEZMZ 5720 D R ¥ — 2 fLHHfric %Téﬁﬁ@ﬁkbf ‘,
Il (0< p<1) FHHRIC X 2 28— 2 RECFEIC O WTER L 72, BARIYIC

0, FAMEA % /N EEREIC B T, EAL ST 2 — 2 D ZH)IC ié&ﬁ%ﬁ@éﬁﬁﬁ¢
W Ll7ze HRERDOGAEIC, FE2OH TR EOWUEIC O W TN ZHR, &
AN — R T /N %ﬁf{t IR B TS D 2 RESFET 2 Z XL T L
776

FATETIE, HH—INEGT 4 VZ DR ZFEINT 2ELEENEL G- 2. FAFErD 51
DEEEE RO Z E AL T L7z, BARIITIE, 7 — A BOICREE OEIER L, &7
—AATKIET D5 7 PV DICRDEER L 72 5 1 — A VEBZER L2, Zhuck ), ¥
G L 72— A VDRI 7 b A% AT VAL KT 2 2 LDA[REL oo Tz, X HIC, EHL
THEABEHIT 2004y 74 v B L, IhEEHEE LTHEDIAALT T Y T4 V28T L
TV X% 527, BEHIC X Y, FEICREIGEAZEA L VBN RO L T e
LI, B —2VEBICH D CERFEE T LT XL XD EOHEERSEE L A e O EHE R & [l
WCHEIHTAZ LR LT,

FLSHEIIERTH Y, FEOWNEE T Lo, fileikolbms ShoOELE b~ 7z,
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BEDOEE

WEEE 55525 & K 4 [ TN c
MOCERAEMME . BH EERTRRUEER -t (%) Bl IEwm
ElES B E F2 BA R 2% T EAfd A MR HEE
B2 HEFE AR F 7 fEit (I55) BEH =EE
B EFE AR A UEH IR it (R 1T AN NI =+

T (L), &L (%) @AEERB O T TA Study of Online Nonlinear
Estimation Using Reproducing Kernels: 0,regularized Least Squares and Kernel Weight
Design] (FFAEAZ WA v T A VIERIBHEE OFFE — 0p EAIMBAT & e/ " RfiE & U —
FIOVEARRE) L. b EMLEAINLTVD,

T1—xv (BAEEE) & RWIZIERIEREECE Y 7 4 UHEEIR, FRSIT —& Tl &35
BN OEE~O AR T 7 —FTh b, 20T 7 e —FITiE, 2 DOMENFET D,
1 SHIZ, BT —F% 8OHINfE S #E (BEIER) © (B2 #HNThs, 2 2HIL,
T —=HPNBIRENBR SNDA T4 VERETICEIT S, I—F /T A—ZER (F7 /L
) OREEMETH D, 2 DHOBEZMRRT L, S —FVEILT A VEDPRESNTND
D, EONFEERKIBICRET 572012, BEO I —F VA2 UNZE AT 9 D45 5L BRH AT
~OIFERE F - T,

PLEICEEA, R ClE, EdOFREIZ OV TG L, ST T 20982 £ & DT
WD,

B 1B TR, AN Rl b & D — RV T 4V Z R L RSO B & B A2 iR
TWo,

B2ETIE, HEfH L LT, BRI OBBIIIA T, 0p /LA (0 < p < 1) 1285
A= Al & S T — VI T 4 IV DIEEIE A £ LD T D,

83 E T, FEEOEMEZMZ D 720D A= 2L FIRIC BT 2 EiERat & LT, 0p /v
Lo(0 < p < 1) EAUKIZ KL D A= 2R EHECIBEICOWTE LR L T D, BARMIZIE, 0p1E
HMbfr & /b B RBIEIZIB W T, IEAHE/NT A — &% OB X A ER RO Z8) 2 fiffr LT
%o BRERDOGEIT, JRRDP O H T B S OPIEIZ OV TR, &b A=A g/
MR 2 8 f5e TSI DR UEDMFET 5 2 L 2 LT LTV D,

BABETIE, 2 —RNVBEIST 4 VE ORERKRILT 2 EARGEL 5 2. RIFERD D
FEORFEMEZFFOZ L AW G L TWD, BARIITIZ, I — R L OIAGHEFE OE T B
L, &= WAZKIET DR MV O PR L 72 5 I — 3 VEAZEH L, 781006
LTe =NV DR M ENTG ALK HEHTELZ L EZ R LTS, 62, BHLE
HAEBT —Z oA T4 TRIBL, ZEEEE LTHDIALTE S T4 3 8T L
TY XL E 52 T05D, BEFIZLY, FEICREICRATLEA LV ENTEREELFSZ &%
AP E L BT, BNV FRITES ST E T LT Y XA LD SWHEERE LD VEE
EEARFICERTHZ EE2RLTWND,

FHETIE, FEONEEZE LD, WL BEROMMmE S BDOREZIRRTND,

VLR 20, KRG TIE, 0p / NV BITHES < A= ARGk 2 a2 i R % 5
25 EEBIT, IR DA > T A CHEEIEITK U TIRE LT EARGHENME S B O
BIZBWTANTHS Z 2R L TR, [HFlEE LEoFicnT, L% kR T¥EEFET
HETANDRLIRY, XoT, KmXoFEHZITHL (LF) OFNEZTLERBHLHH D
LR D,
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F i o E 4

W ARAFR KO EKERIING X 2 BOia b5 OMESL

AR AR R 1 A R 2> SN 2 B 595 2 & TR B R D “ T2 filust~ b U 7 Z(ECM)
Th 5. WA LA ERED — > Th 5 MK ERIENER, FEHERFEDO U X7 H372 KD =
WICHRROIRARICEH CE D AU » M3HDH. L LR b, @ Lo O KEZ N L 72X ECM
DR L, KLV THUN L 72 BISRRARR LR 45 &0 ) BENEET 5. 2 2T, mmERIFIC
FH U7z, BEEANTEEE AL T CHRIIRIED Z & 248 L, JKEIC X 2 ERIE 4 Uia. SR
AT U — TG EMRE LT2A, ECMITAREE L2 £ SN OREEZIC L 0 Mifaic # A —
DELDEBZDIND. AWFIETIE, WHHARGE L HKERMZEGT 22212k, BEfEOFIE
XU HIE L~ OFKIEHNCTH AR LR R 2 LS Z L2 HNE Lo, BRI, @am ANk
RECIRAFFIRE7R T /34 A 2 BR% L, AR L O\ =R e B R A b i AR A E § KL 2 EIN3 %
ZLIZ K DB OV TR L.

1 ECIIAIEOE BB L OBFIZEH ISV CRid L 7=

95 2 T CITAHIZE THA%E L7z, MR L O R e AR 2 B HURRE TIREATRE /2 T /3 A A
WOW TR L. £, BHHT A AOMRER L OF v VSN CTFE L 72 ISR O IR EEHIf 7 2>
WTRRE L7z, 51, @REITF ¥ v SN AGEmE AT 5 2 & T, 3EHTXE 2 Bk IR RE & it
BEMREE D A BLRA B — 2 AL 0 FE A RETh 2 E LT,

5 3 T CILM AR BN & HURE (R R 7 ) — T W AR T 5 Z L IC K DB OV THRE L.
WRENT S A 2 % O CRIBRE IR 2 SRR RE, MIBCREE, J6 JONBAENIREE T 0~36 RefElfRfF L 7.
(RIFHE, MNRATENE, WIIRESTER X ORI SW Tl L, B8 LT,

B 4 T TR AR & FOKERMOE AL/ MRS 5 L OMIEEIC 5 2 2 2B VTR
L7z @ HTF v oSN TRl fRET A i en AR A7 100, 150, 200 MPa OfKEZHN L, #ild
BB, M AfErE, PIBEENE, B X OB I SV CIRFRER KL ORI AR &
L7

B 5 ECIIMINE A 27— v SRS D AR & K E OB AL E EIIND 5 2 5 8
DWTHRF L7z il a2 7 — 7 v PV EERL L, Im AT ¥ o SN TR EIRA7% 100, 150, 200
MPa OFKEZFAIN U=, FUN%, HKAEGFN, ZVNEo DNA EFE, BL0a 7 —7 ki
DHEFEZ DV CIRRAFRER L ORI FRE & i L7z

5 6 I TIIAMEORERB L S B OMEIC OV Tk~ 7z
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BEDOEE

WEE S 55526 = K 4 = N |
FOSCERA Y . A R PR AR P e it (T75) HH OB
IR i SR AR P % Tt IR TH
B HE S AR = it (T75) Yrke WHEBER
B E R B R A UEHIR it (1T75) Bl 5L%
HWRUR SR B = Tt W ZINE

F (%), B (%) ERRBEREOPAGE KRG OT HEGRTE X0
KJEEIINC X DA b FiEOMSL ) L, 6 LRI TV 5.

FARI AR T A SRR SR 2 RET D 2 L THE LD =R Miast~ -
U272 (ECM) Ths. Bl bHRIERIED —2>Th 2 mE K ERINAE A, 3K
FIFEAFD Y A7 9372 < KELD =R TRl ER ICEHA CX 208 n3H 5. L LR
B, & LUV O KIE Z A EHRRICEIIN U 72358 121X ECM 23MEE L, (KL -~LCHIIN
U 72 BT DO BREN AR +012 72 2 REDNFIET 5.

VL EICEER, ARWFZEILEKEORI B ERGFE2EE T2 2 L2k, BEfFO
TIELD IR LV OFKIERIN Tl R 2 E&E5 2 2B E LT
5. BARMICIE, &S ENRRE TR A RHRRR 2 RAT ATRE72 T A A Z BT L, &
& 72 DHINE F T T AR A HIBREE FICE W 2R ICEKIEZFIINT 5 Z & THilla
ZERET DR TEARE L TV 5.

B ETIE, HEEOYRBIOHMEZRS, EROMEEH L TV,

B2 BmTIE, AMFZE TR L7-Miamik s X O = ko iifuss &K 2 @\ AR E©
BRAFT DIEEENT NA ZADRERRIZHOWTE L, 7734 A O I OB 5L il
ITEZOWTHRTWS . &5, WBEGEEIT SA ANERIC AL RIEMZ A L CE
KA E—H U AEZRET D LT, REOBGERENHRF S TWD Z L 2ER
HREDBLE NS R L TN D,

%3 WL, MPRRETE 2 HASRERID S NV EREE T CilmmAREIZELS 2 &
THIMNC -2 DB 25 L T\ 5. B HIT S A A Z DGRBS ETE 2 IR e,
MWIECIREE, 35 L ONBEGELIRAE T 36 B £ CRAF L, MIBRAEIFYE, FIEEE MR L O
JAFEFEMEIZ 5 2 D B2 5N L TV 5.

54 ETIE, WmEARAE & HOKERINOE S LS E OGRS 3 L Ol aEC
B2 B5RBIZOWTEHME L TWA. @EAHT NA 2% HV TSR IR 2 1 m JER AT
12100, 150, 200 MPa OFKEZEINL, MIEEOHIMESE, MInATENE, pIisz
EHME, BXOMIEENEIC 5 2 2B EZH LN L TN D,

B 5 mETCI, ANRHEERAE L ClleEs s 2T — o SV EERLL, Bm ARG
EFKIEOBAALN 2 T — 7 o OGS L OMIRIZ S 2 2823 L T\ 5.
MR EH a7 —7 PNVl EIT N A A % WD CRESERIF#IZ 100, 150, 200 MPa
DOEKIEZEN L, MlaAEFEME, ZLNEO DNA FBEE, BXOa T —47 » OfsinE
EIZH 2D ELZHLNZL TV,

6 ETIL, FETELNEFELZE LD, KnXomBLOSHBoORBAIZ OV
TIRARTN 5.

PLEBET 512, RFaSCTIE, mmARL & FokK RN Z S50 U7 il b 5 2 52
TL, MIREIE S/ AR CTH I MG T — 7 U FILVETERNRLE L
TARFEOFENMEEZRLTEY, BEERTIZOSFICBWC, T%E TE¥EEEFES
THEZANDRLL W, Lo T, KX OBEFEIIE L (L% O a2 2t 5 &N
HHHLDERD S,
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F i o E 4

ST /R aryar— Mkl X 55 - B s FE BT O BR%E

A, B BB AT TR 22 DNARR IR 2 3G )0 i i 1Tk 3 Dl s sk d B, FRIZRIR
BB MK, KA DR AL T T — R ~D=— AR EEoTNA. BUEEEE CERSNT
WABERFHIR AT, REDRMEERZ NEL L, A AR BR300, BTALEE L & & B ki
IOMABEREROIELSXTHLIENHD. B oW BEERBL CITH 2N TEUE, IR AHE
SCRIEH OB, AR - 2 OB FZE 5. Rie UL, B F2Wofli s Bz B L, &
T PRI DNA~OFEGRE LT L7z, R I LD IDNAD @ E E &2 HEL T\nh, B
KRBT BN DR EMEE B W ANAT VXA = ar B RBE WL L= T R FDar Y a7 —h g
7, FEHIDNAL OFIIRE B 128D 4T /R B MRLHEMT, Yl aELFHNC L2 — BRO\ERET U
JVEHE AN A RN TR b 322 8% BAEE LT, ARSI F O8IV ST,

F1EIIFFimTHY, DNA B v o ZICE#E T AR sl 7%, 572 DNA i, ZebONcé 7
TR E R WA 7 O EEIR AR L. & 2k & V= 58 G T E RO ERL
(T - BT 2 BARE L, ABFFED B B9Z R~ 7.

F2W T, &7 /Rt Dar Vol — MR EGIERIER, 77X A8 ER A LT-4) ki1
IR, AT R T v A128D DNA EEEICOWTERLL .

HEIETIL, FIMHAY DNA OAATVNE AP — a1 ST 2R BRSO B i Az L
7o RS A R RAEL 2D, DNA F BRI AR E 3 D IR RAVHE & 2| 35720, 7B
F— kBT IR FREEM ORI EIToT-. TLFAEE, RUxFL o ra— LER, Kk
ZEEICRETT D8R, BN EEE B O ANAT VLA — 2 al RO 2 FEHL L.

AT TIL, WFRIGFWER TOEMRELT, Inm Aitk Ok MR EEZH 3248 7R+ —EBROE K
RO T SR EEMTAT A FA— L O AEBE A>T EIK(LL, TAX L E K
TR\ Ko TR B2 RS 2 I P RE CTh DT LA FZRELT=. SBIZ, kiR EEkEE Y6 r B PE D FE BY
T EBREBA 2L — a1l ko THERR L.

HSETIL, BERYDNAZS L7z, 7'v—7 DNAERi4 T /Rl BT O A B & fe st U7, £RRY
DNA LAY, 720 4 EISn -2 K07 1—7 DNA XL, &7 2Rl ~DE E RinD /A
WAL, ZEEEREOR K bEXKST.

WO TIE, ZERRBED DNA 7oA ~OHER L0 B R ERRITH ST, A DNA B o
HAFTIv IV YR ER I T. v Vol — T ROV AXERE, 725 TNI 7 a—7 DNA OFEH
BERE RPN, BRI IS Ui/ AT VEA Y = as R R A GD I 2L L.

BTETIE, —JBOXATIvIL o VO REBMERIE~DO3 G B EL T, B SBMOLERNE I
kD& TF IR BAROT DBV EBEHINE R HESL LT, R EELDE DR I kY R AL
BIROHBOFERE BAE A — BIRE OB SEE FTREE LTz, AV A MR~ DS HZ A E LIZ AR &
LT, XA ARSI LTZ DNA OEFEEF PCR 7 AL Mt S e LT E EillE a2 EfL, A8
PR DNA L THAR A E FH AIRE Ch D LA FERELT-.

F8EILM i ChV, RFILARIEL , S B DREIZ OV TIRAT.
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BEDOEE

WEE S 555527 & K 4 AHE-S- S
M CEAMHYE . B B E F BA R % fEt (I55) mA BR
IS B E F2 BA R 2% it (L5 HEH #e2
B I 5 BA K S BTG Rl it (L5 EH B

B E 25 B 2% Ph. D. JEHE B

EFTRIFE BB R OFALGE KRG UL & k2 V=7 — Mam i LA
5y « INHGE AR T E BN OBRTE ) L, 8 ELIERSIL TV,

T, R AT CREE OB An 12 Ul )0 & B ISR T2 8 ks kb i
TW5. BITEEER TS T DB R FIIR AT R E e E R EZ LB EL, R
AEE - B B0, BILEECHIE R BINIC LM B ROIZLSXICHRER DD, &
R EE RGO EMTEIUL, BRAREM -2 H ORI T, JIRm
BHSCEIEA OB HiIFF C& 5. Afh UL, & FREDOM Sk, T bZabONIHE
LEE O/ N A HIEL, 7 2k 1% DNA ~OFERR & U= 6 A IS L A1) DNA O 5
JRE EBIEOMESLZ HEEL TNA.

W1E T, B F2W R OBIRETAL-%, &) ki a2 Wi M4y
DOHFZEENENC DOV TIRRTND. & TR I L D8 s F & B0 FZ LI BT 7= B i
ZRAREIZL, AR B EE R AR TS,

F2ETIE, & R rernarya — N, 77X IR ERI A L& k1
IR, A SR T o A12 8D DNA EEIEICHOWTERL TLa.

W3 TIX, FAMAY DNA DONATVE AP — a5 TR+ BRI D 5Lk
2N L TnD. 'R RE R KL 20, IERFRE S ZIE 5720, 7
N TF T — AL D& T IR T REEMORE{LEIT> T,

AT T, P RGMEEZA TOEROERE BNEL T, & /R +Rim&zT VI
FA— /L TERL, ZDOMHAEBE AL T ERO K EZR A TN, TV LEHERK
U B o TR 1 MR BE A RS 2 IR T BE Ch A Z LA FEREL TA.

H5ETIL, R DNA 2L 2R 7 BRI R O HAR N2 et L CW5. FERY
DNA EHEMEY, 72D S EISHT-2KD 7 1 —7 DNA IZXfL, &F ki -~ [E E LD
BoE kA S bt E AL, BRSO R KILE X > TWa.

HEOE T, EmBERE~OXIGEHELT, ) DNA BHOX A0 7L DK
TR TCND, &) SR DY AREJEE, 71— DNA DR B LR E O SAF 23
AL, BRI EIDIS U Rt i b O fa 2 BB L TVA.

FTETIE, MERE~OXINE L, HELOLFEREICED 4T 7k &K DE
BUEAEHENLL Q0D Fo, ARG LT DNA OFFFELSN 2%t 5 & Uiz & B E
I, TARSHAER) DNA (2L CHAMNIE D FiEN#EH FTHE CHHIEEEFEL TUVA.

FRETIX, AWFILAWRIEL, 5% DERIZ OV TRRTNA.

PL S 512, Ria 3@ s A oRSE LI T, &) ki F0ary o — My
fEZXY, FEF) DNA OERICBITDEER EEX AT I IV DI REFEBILIZH DO TH
D, AT ' TFRGIHICBNT, TEL, T EHGTHL2A08D780. Lo
T, R X OFBF I+ (1T5) O EZITHER P HDILDEFRD 5.
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T W X 4
A Study of Efficient Kernel Adaptive Filtering Algorithm
Based on Parallel Projection, Shrinkage Operator, and Model Learning
(A5 - RBEEAFE « £ 7 VEEICESL
VR ARG T L 2 U X L ORFSE)

155 AR - Hbh el ORI, IR RISt ERE E L TERbE D, IEF, ©
T =B A T A TCIEITTEDHWEFET NI Y X L~OFTFEEREE > TV
Do AT A VIEBIEEERE~ONRENRT o —F L LT, =a2—T/Fy hU—
T WWINT T T AIH s N T 4 VB EDRFET DD, ENENRPT R - =i
B BT VKA OBREEZ L TWD, BAEKICESEHIGT VT Y XA, KRR
it - KFHEE - T VAR GFMER EORLENH DT, RO OENE IR
TW5b, —DHOBBEITES T VT Y XAONHEEE, > HIFIEMEREEEZ KRBT 5
72D DFEEY L ZOBNN, =S HIZ I —F AT A —Z OEFIRFHOREETH S, K
FIETIE, 2N OFEZ AT 2R REIG T VT A AEBERL, ZOMREL
FRESEBRIC LD EEMICGIHMO T2 2 2B E LT,

F1EIFHTH Y, ATEOE LB E R, AT 28 L7,
F2ETIE, T HAAICE DAL T VT X LD EELOD T2 80O FEE 7
BT, #ETNAY XAORA » ME, BAEKE L~V NZEROKMHEE ORI &
FIEZIC L DT =2 HRATHY ., Zhick- T, DRrnWEHEE TEHERIUL, &Sk E
IRHERE ., A RITRET D & RIRF IS S8 L7,

B3 W CITFEEMINICES AT AR - HHREOHINB L ORERFEEERICL 5
BELLZ B <m0, SEBMEERZ 2 AW S Rt E A2 IRE L, DK
T FC, 01 IEAIMbAT & " RERBEBI SR O/ MEE B ~ O BRI ENRFES LD Z & &
B &M LT,

FATETIE, WURBEONRT A—=5 (BT ML e o) ZBEER: TIE TERIIIZ
FEITLHWEICTNVTY ALZRE LT, FH/NT A —2 OPMEERENFEHERICKE
WETDHZLERERIICHLGCTHE LI, TORELREIT L EEEMEL
T, BT A =2 OERYIMEZ BIRT 2~ VT AT — VA7 ) —=0 FIEERE
LToe HBUABDIRT A—2E03, BEET V2GS FEET 52 EICxE L TR
D, REREIL., ZHUTMATH Y AEOREA~RZ ML FEFIZEET 250 L 725 T
R

FHHEIMM THY, FETHONICHNEZ L L O, AEORRZZR LT,
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BEDOEE

WEE S 555528 = K 4 FEIR - HEBH
MOUEEMYE . EE B JHE 35 AR S S it (1) Bl ER
Bl B TE S EAR R Tt M fEE
B E F BA R 2% it (%) HA b
B TE S EAR R % T EAfd A BN fE—

T () B+ (5) MICHE B O 075w 3013 TA Study of Efficient Kernel Adaptive
Filtering Algorithm Based on Parallel Projection, Shrinkage Operator, and Model
Learning] (WFFH5 - SKERMEIERER - 7 AV FBICES SRR BAZEIS T LY XA
DOHFFE) L, b ELOHER I TND,

AL - B E OREMIEEIL, FERIEBEEERE L L CER LD, EFE, By T
— AT A T A TCEITTEDMSFEE TNV T RLA~DEENEHE > TCND, T4
VIERIE B HEE~DRFEH 2T T —F L LT, =a—TF N Ky NU—7 «RLT T T 4 )b
B oo N~ T A NVEEPFET DD, TENRPTEREME - @A & - 7 VRGOS
R TWD, BAEZCESSHELT VT U XA, RIEPREYE - KFHEE - 7 L~0F
KAF 7 EORN DR DD —T7, ZONOMEDPEINTWD, 1 DHOBEITEIGT VT Y X
AOIHGEEE | 2 SHITIERIEEE A RIS D 72O OFEET A XM, 3 DHIEHI —FR /AR
7 A—=F OFEFRGTOWNHEETH D,

LARICHEA . AR TIX, 2D OBBEARRT 230 RNREIET VT Y A LEZHEREL, £
DA% FHEBEERIC L > THLZ LTV D,

51 ETIE, AMREOE R IR~ BT E i L T D,

FH2ETH., T2 HAHICE2HAZ#EIST VT X LDOEFELDTZODFIEEZIREZ L T
WD, ETNTY ZLDRA 2 ME, FERK eV~ b Z2 ] O &G ORI A &I
L7 —2HFAATHY, ZNICXL- T, DRWVEHE R TERIERDOR, mfbERHEE, /A X
(RS DREEPESRIRFICEB SN D Z EZBHNIT LTV D,

53T, FEEWINICAES AT Y A& - FHEEOWEINE LOARERFEEEFEIC L HMEES
b BL Tl RBIEER F 2 W T2 S e R AR A 2 R R L T D, HDHEMET T,
01 ERIMBAT & ZREREERIE O e/ MR A ~ O BFRELEEDNRFE SN D Z E A LT L T
D

BAETII, HYABEDO/RT A= (FEXT MV e ) % FERER T1E THRRINC T E T
DWIET N TY ZLZRELTND, JHNT A —% OFYIMERE N FEERICKRE B
D EEFEROICHALNCT D EEHIC, TORBERET L E2HMNE LT, 57 2
— X DY) R 2 BN T 2~V TF A — VAT ) —= v TR 52 TWD, T AEDR
T A=FEEF, BEET N EFEICANCFE T L2 LIS L, BEEIT, Zhianxa Ty
AEDBREART MV FRIRHIZFEE T 560 L 70> T 5,

FHETIE, FEONELE L, mlBROfmEAHRDORBREZ RTINS,

PLEET 212, KT, HEZICESK#ERT VY ZLAOMELZ M EESE5 3 20F
EEREL, INOOTFEOFNEZESLEOEMBEIZB W TEIEL TE L | (5 50y 8
IZBWTC, Tk, TEEFHET DL ZARDRIRN, Ko T, KX OFEFIIHEL (T5)
DL EZ T HENHH LD LD D,
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WERE 265529 & K 4 Bl AR

[E R KT 2 O TR S IR R 2B D k5

BT BT L0k, EEEEMOER(E S 5~100 nm)iZ, HHxgsy R E O~HE
TR S NN R 7 (B 1~100 nm) TH 5. [EHIKF ) N7 2R\ ikt v
7Y, BIEICELEAZHINT S 2 & CRAE ST ) RTEEOEM AR L k%
— I OF ) RTICEKKE S, R0 /) RT7mimoBICA C 5 ERA & B
952 & CHBHROEREZSS. EIRT ) RT7 2@ is3H0 Fkx, e ®R
THDHEMEIIIEDNA > —7 v s, 7 U =kt mit £ ¢
JARTERFEEEEZHI LT, METXLITELELTHEREEZRYI TS, £, @
Bk RELTH5T7 07 ) —DHETHY, RTBPERS U -EIEE OFHR T &S
FEEEN & Bt E <, EEOK = 2 Me, /MiE, A LV—T"> Na BB AIEET
5.

51 BT, WEALERICK T 28 FREOBEEN, MNEHAN N OBLROMEZ R
NRP-L BRI B & B A Rz,

2 ®mTIE, EET /R TICED DNA —F v 72, —A8 DNA oF 7
R T EIEEE DR T BACIFEZ TR L2, — A8 DNA IZZDOEEBREDTF JRT
(1.4nm)% 14 ps/tEIE B+ 5729, DNA 1T —HEBEKOEZZH5 5121,
10 MHz LA ED@E# T o 7 o R BE AT RE 72 L~ L CTOAK /) A XEHHIR, F 720
DNA O/ AR 7 i@ RN LT & 5o 7.

HIETIE, T/ F ax—H T8k Lz Si ¥R 7 o —71C— A8 DNA #EE L, —
AT O=FEARERY OB A2RF LIz, £9, AFEICLY, Si¥ERkR e —7 Lo
— A8 DNA OF ) K7 ~OFfitkZ LB L7=. FIZ DNA 2N R 7ITHEL TV HEE
([T S VT2 LS DNA 2RI 2 EEREIZ IS LTV D Z & A sl L7-.
W2, EE Sz —A8 DNA N T R 7ICEET BRSO A RIS U CH
BENT-EHBEETEOENL, BESN TV DNA N/ R7 Z@m+ 5812455
NIAE L ERTRE D o7, IS LY, BERT  R7TBNEEEBiEE A L, 28
Oy FREREIZFRA T & I ATREME A RIB S Tz

W4 ETIE, SR EMIC X DEIRT ) R T & TR E BR8] ATRE M
ERRET Uiz, Sk 2 AW 2B8121E, ki rEa8a 1L, REAWR T OEREE L
DNEL, HEERICGRIREECTHD Z ENMETHD. 22T, ¥—7 v M EGF
(2O EOSTRRL TS T DR MmN 2 &Mk I L, ¥ —4 >y MR &,

KA ORI F ORFEZER D 2 L2t Lic. #ik, #—7y NELFRAWKRSE, ¥
—7y MEETFRIBEGWREHENRETH L Z LRz, Dbk, Efin T2

WET ) RTIC R B 5 = MR TR O FHL TR IR S Uk
55 F T, M L ORECRLIVEER E &b, ADIEORREZ LT B2, DNA
Sl ORI PRI B 5 AT ORIV Tl
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BEDOEE

WEE S 555529 B K 4 ol B
M CEAMHYE . B B E F BA R % fEit (I55) wA  BiR
IS B E F2 BA R A UE AR it (L5 B ORK
B E F BA R 2% it (%) HOo B~
B HEFEEAR A UEH IR Ph. D. BAK B

e (T5), B (T5) MBSEREOPNGEE RGO TEIKF 2 R7 2 vz
KERRBC A R BT 28758 CEL, SEMNLER STV 5.

Bia REICES EBULERO SN E LTH R T o—7r 3 ER ST
Wb, T RT = I DNA ZERHT ) A— MV OFLICEBRB I TN, 44
VMDA L CHEERS BN THMTH Y, ml, 2, fHELRE T
WIS A2 RRICT D, T/ ARTIEKRALT, FrrxZ o XTI EE2RB LA 4
T RT L MR LA L2 ER T R T RS D, BREIX, TN ARG
WHHERH Y, FHIBREICH L TeRNRA N THLEWVWIBELZAT LN, RKIEV—
o T OFERTIEE S TV, KmCTiE, BERT R7 v —7 LB
IF, DNA O/ A7 idisd O filE & ZizF A U7 RS O RS 2 B &
LTWA. b, BT RTEINEILE L, Fif- 8 sk miEo g %2
FBLTWD. BRMICIE, ¥BEERFEENE LA T VA A —va il lds
TR EEERIERR & T RT7IC L DEE R 5O BNE AR L, Bia T E
BEOEREINZITo TS,

B 1 ETE, ERULERICBT 286 T RAEOEEN & MLEHI 5 ONTBLR O
BEIRNTND, REBICAIEEO B EBEREIBITND.

W2 ETIE, BET AR TICE D DNA —7 v ZIZA, —A85 DNA )/
AT BIEEE DR T RIKFEMZHER L TWD. T 2 RT O IMiz & b 78 - Tl
ELZBIERBARETHILZ EERLTWDEN, =y 7EHROZDITIE, —
J& DM E 7 13k, LD ) A R« JREIREREHAMLECH D 2 L 2R L
TW5.

BIETIE, Y=Y 7/ Fax—H(ZK2D DNA O@iEHEIE S 27 A&,
— ARG DNA OF ) RT ~OFfitk 2 EBH L TW5. ZOHEENIZ L Y, DNA 23/
RTITHAE L CW D EED A A B ESHERE L, & O LUV DNA 23 53
RIS L TWAZ L 2R L TWD. ZOFREIT, BEERT 2 R7 oXEE st
REZ/RIZL T3,

4 BT, BT AT ERACEREEERHOEBRZBEL, &7 /K10
WAL LCoOFAMEERFILTWD. FEBLBTFEZENE LI TV XA EB—
N K0T RN EAERETENRT A EICERL, T ART A A UERREHIC
Lo T, HEKRLELSKROFHRA, S OIZIFESEROERRL O Z1TV, FFER
G DEENARETHDH Z EEFEFEL TV D.

BSETH, FETCEHEONRELZETNL, R LoOmzezRXTnd. 5T,
DNA ¥ — 77 %72 5 N EBIE FRHICET 2 5% DR LEIZ OV TR TN 5.,

PLEES 510, ARG SUXEERT 2 RT 2 7= DNA > — 7 v v 7z, A
BIREZ FEREL, S OICHFFEBR FREICHIT THl- i - ERIEORELZDH
IMEERKGELT-ZbDTHY, EFALY, T/ M ATEpFicBnwe, L¥EE T%
EFEGTDEZARDRLI RN, KoT, KimxXoFEHIIEL (L% OFMLExT
HEENHHHDERDD.
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WS 555530 = K 4 KE =

F i o E 4

ST BAE & I\ T RIS X VS LA D BREA 2 — 0 7

RN TFA A — 2 T HEIRI TR 53 OHEERCAL AR & R I AU E T X 5720, ERAIC
B D01 OEMERIED BN EZEHET H7-OICRKNER2 WY — L THDH. B2, MIEEERIMa
DO ERTHIEE —EHKETH Y, WEHEOMESIIRZ EMICHIE X 5 2 &1, TREEOIFIZRIT
HALE Y OREE B Z I L=k BB 2 AR5 OICEETH S, KL TlE, EREXFHRD 1
DOTHDHHE _Emiii3 4 (Second Harmonic Generation; SHG) (2 & - CIEER & KA AL
TELZEEMLMIT L. E£iz, BIOIEMRIELTFTERE Th 5 bkl @t (Two-Photon Excited
Fluorescence; TPEF) L=zt —L v Mg A h—27 X7 < ##EL (Coherent Anti-Stokes Raman
Scattering; CARS) #ZifiAafb¥ 2 Z & T, WHEKE NI T DM E AR & A5 E IS Ok
BREA ] O LT, & 61T, |IEFRNHEE CTH 2180 L&Y O R B O B 7 iz ) o
T, R7NVx 20T 5K FLEMOFHE T ~ BEL (Stimulated Raman Scattering; SRS)
XD A REEL, &7/ 1y FE W REHERGFEE 7 ~ VL (Surface-Enhanced SRS;
SESRS) IZX > THRHERN 1 Hrm ET25Z L E#HLNI Lz, AGaILA T O 6 FEIZ L D kS
nTns.

F1EIFMTHY, IERENFOEY ISR 28 Rl DWW TRz, BfRiziz s
SHG ZHWIZEERA A —Y v 7 bab—L 2 F I~ Ela AW TIREN D A A—2 0 T ORESR
B EICOWVW TR ~7=. & 512 TPEF &7, N6 DIERENFRHEEZMAEDE -~ LVFTHX
NEKTA A=V TIZET A BN MIC OV TR 72, &I, SRS L RmHEM 7 ~ > Bl

(Surface-Enhanced Raman Scattering; SERS) Z W TT /v F AER SN TAR S FL &M E A A
— T T HEN O E I DOW TR Tz,

2 BT, AW T O FERIE N F G O JFRBLIZ DWW Tk 7=, BRRYIZ1X SHG, TPEF, CARS,
SRS, SERS OJFHIZ DWW TI~7=.

9 3ETIE, M A A=V 0 T DD OBMEL Y AT MMEFEIFIEIZ OV TR~ IR
FRAPREE O FEARR RAERIZ DWW T L7121, ABFECHER L7 6 78S, CARS BAMEL,
SRS—-CARS BE#EIIZ D\ T E AR IR~ T,

4 FTIX, SHG OEBRFRMAEICEE T 2 JHBLSEGE & ICHIC W TR~ 72, 8o SHG B
BFEEHNTSHG A A —V U VBB ERBERAN TS D Z L2 o002 L, MildEk o TPEF & fH4
Hos 2 LT, BRI A 2 5 @O iERE TR BN T oM EASHER Z B N L, 61T,
BN A7 SHG A A — 7% CARSHMERICEA LI~ VT EXNEHAA A= 712X
ST, HIBANOILZSHT 2 ATREIZT D CARS A A=YV JORENZILE L, WEKE TR 54
JENIRE OfEENRE ST TEX 5 2 L2 6T L.

%5 FTlE, SESRS Z# W TR T V¥ v 207 21K F L&MW & @ E TR 3 2 520
TR R 7 VX 28T 5180 HbeaWzaeT) /vy RREITEM U7z R miEEANZ Bk &
S5 Z L TSESRS ZFHAIL, #HE O SRS L0 HHIRAN 1H1m 352 & E2H 6T L.

FOEITH M TH Y, AFIELHREE L, IR FBMEE L H W IoIRE IR L OMES 1 LEW O s
JREEA A= T EARICOWTA B DO RE 2R~ .
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BEDOEE

WEEE %5 5530 & K 4 AKE =
AOCHRAHY  EE B2 HEFE AR FH 7 i+ (L5 wA  BiR
RS B EFE AR A UEH IR it (1% AT 5+
B E F2 BA R A UE AR it (1% SEI e

BEEFR R P it (T -t (BY) BEW Fth

T (15, B (I5), &L (ERS) KD & AR OS5 K6 U T IERRIE
MR AW E RS LMD T A DO EEEA A= 7 ) L, 6 DAL
ST,

IR FAA—T L T 0FOACFHER 7 FREE RO EEL, FEx OBRIELE >
THEIEEICRIH L TE A7, MlaH D4Ry oG O BlEy — L EL TR ST
WA, Bz X, 8 Eiai &4 (Second Harmonic Generation; SHG) 1Z, 43—l %1 D %l Fik
(U T, IEEIRA THHDITKIL, It hid # (Two-Photon Excited Fluorescence;
TPEF) TIEZ DO@BINMENEIMEND. ab—L U M Ah—27 2T < # &L (Coherent
Anti-Stokes Raman Scattering; CARS) X°#%5 & 7 ~ > H{ L (Stimulated Raman Scattering;
SRS) 1%, 43 THRE O SR EIFIEh#L 2 &Y, F3 FIRIREL(E ZH A T\D. SbIZeE T/
REERICAELAR I S T AT HIGEREA T2 L1280, —BOE SR AIfFTx5. K
LTI, ZNBLDIERIE I FARA—T 0 7 FIEE G oW, IWE B OIS -4
TR AT B2 5 N IR 55 T B O R 77 BRI R M2 B iU E L TVa.

F1FETIL, FERIE T 0L FIs BT 2588 b NS~ VT B4 VIERRIE
FAR=T L T ETNFR NETRT 7 A A= U T T D EE IS DWW TR R TV 5. i
BITARHTFED B L ERITOWN T RTINS,

F2E T, AR TR T I N T e R il 7T X E AR O R ERIZ-D0
TR TV5.

HIETIE, MBI AARA— T T DD DEEREEY AT LORERTT1E, FrICAZET
i /AL 7= SHG BAMMEE, CARS BAMEE, SRS BMERIZ DWW TEERL TV 2.

HATETIY, ML SHG HEFEE MV, TREEO A4 R AT L 528437 T
W5, ZOIEHAELT, SHG A A7 L TPEF A A=V 7 G b HZ 280, TWE
MEIEL T DA E R R 2 5 0 iR EE T RII L L CWA. 512, SHG EIREEDIRIRM:AE D
FER I EA A= 7L CARS A A=V 7 O AEDEICIY, IWERE P2 508
‘Bl kA Al AL L, AU &y B R O [RIREE H O FPEZ FEREL TV,

FHF TIE, #ER RS N EE K AL S D @R E 7~ B Z DWW TR R TUna.
TP AL ME TIRVME BARTHTAXFUTERL, RICTAF 2T 50F =
JVIZARNT VA=)V D SRS A A=V T HATHTND. SOLIZHITEERITEMLIZ e T /7
YRICEF 2NV T AT VA — NV EBUKBAE S, RIEWEE SRS A A= 7 &Il TV
%. H D SRS A A= 7 LR, RN 1 4718 L9222 LML TS,

6T TIL, RWFFEEZRTEL, IERIE N FARA—T U T DRLEZ IR TN,

PLEBET BT, K SULFEMRIE A A=V o T XD T T 55 DO 1R, 201
BEIRBILE, D NIRE 7T AT RN R A8 T U7 S A R e 5 7 HH 2 5531
L7zbDTHY, MlaAEY S, Mld TESFICBWTLE L, T EH5 3240807
7R, Ko T, RO FEZ I L (TF) OFPAEZITHER D HLLDERDH.
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WS 555531 & K 4 (SO

F i 3 E 4
The Creation and Management of Public—private Interfaces:
Wellness and Bottom—up Approach Urban Design Incorporating Micro Public Spaces

(2 BB HA 2 B —7 == RZERDTGR & EE TR DR © 7 = LR ADIE HMCEHET 53 7 msT
U ) A=A LR D IT o TREHTA L)

AR L, EDENT — = AL L > THRANTEE R — SO TH L AEEDOHE L 22 HDHE, 72 HONTZE
DIEEPER . B A SR T LT b DTl 5, SRR IS CITDNIATIZE, & A7
v TN L ONEE SNAHATZEM & U GERE I, Publicprivate Interfaces (PPI) —2 « FLE/1T5
A VB =7 == AZER TR S TTND, PP, #CIslS A L FUBER ORI ET 2 b0 &
U OB S5 7 & AR ORI 245 L 1960 ERD DBHEITE S £ T, 7 A BRIEICR TS
< DRALEEED TETN, FNE AT DIFHEZHEC A S AV TEIRIEAHAE L TO720y Dovey, Wood,
2005) . PPI 7= 2851 & T, FANEOESHZER BT b A b > TN D O THAH—H T, 22
BEIOHRRBUR ARG OE TENBILY 7o —F LI HED TH Y | £ 51358 U T PPT O E I3
TEEOWTINIET LD TH S, AL, PPI ORI DIERE £ TO7 at ARRICHOWT, fE#lRIEMA
R - TR RS D 2 LIC kY, PPLICEET BHT- R A TS 5 & & b, KPEER A EAE BICRET 5
BEICL LA av v v 7 VT OB (lich, 1973) &hiffE LT, a4 Uy 7VRHZERT- %
PPT DBV DTN R EFR AT T D0

FFFERETUZ, PPT OORpME, HEAE], FERREIMEDT- OO 2L L, PP 27 a7 v 7 AN
— AL UTHHZERICIZES QI £V D R ATy TRIOEHT A A A0 O B0 BT, BARY
(ZId. PP IZBET 2 — AR IEEIZRE DA 72 & T kR 2 ZERIRIIERE 24K O 7oz, A, R BrU=aIa=
T A DVLNIUIBIT B —AALT 4 &FEfi L, PPT OE{ARER, HAAHHAIEROS L L CoRE], MiEiis
a3 2 =T 4 AN E BT OSRRIERRE DB G5 2 L ORENEENE, OFY | FHIERIN
TIRE Tl BAMOTEENC L DA & LT PPT OFpMZBH SN Uiz, BHCEEER DI, Ehhn
&% PP IO A% 3BT~ TIR Y . Ax DM ESEHOZARMAN, EAIS LUK TE & 0 = /LR 2 AR
HTDHLNHZETHD, ZDZ LT, B/ =Y FIVRZERAC L - TR SN2 PPTIZRBUW T, UEDD
PN FIVIRZERTCAE UT 2 ES, MEET D450 A 72 597, PPT OZEMIBFERIRIC I 5.2 122 LIT &
S THERS T,

BURAADYHRTIE, 2T U 7 VT M\ E RO AR ZE L TR, £ 2 T3ER (R0 5
HAEHD) MEALYD bEE LD, DFED | PPT BMAMERIEST H720IE, AAEEIE L TORL BT, AR
2RI 23 Lo T 4 Z7aEE & L CHRESNDOMER DD, AL, IERRERET 02 LI2kY,
HHZERIERADAR R LT T2 T 7' —F & L TOZEROIR & 2Bl a7 588, #imicks
T % v —AVILAEE DB Z D5 5O DT T > THERREI AR Z & INA T, TAUTESRRICHENL S,
HZBIFT 56D THHZ AR LT,
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Master of Architecture (M. Arch) Sano Satoshi’s thesis titled “The Creation and Management of Public-private
Interfaces: Wellness and Bottom-up Approach Urban Design Incorporating Micro Public Spaces” (/A « L& /19"
A4 H =7 2 —AEEOE & EE T 28 : U LR ADM EICFHETH5I 7037 v 7 AR—R LR
k&7 TR HIT YA 1), consists of 8 chapters.

The thesis investigated the links between two notions of fundamental importance for quality urbanism — the
Quality of Life and Quality of Space — in Japan. The research, founded upon practical experience, focused at
selected, bottom-up created and managed urban spaces and public-private interfaces (PPI). PPI here refers to
both spaces and lives defining the domain between public and private realms in the city. Although those issues
have attracted significant attention in urban design and research since 1960s, there are neither standard
typologies nor agreed methods for their categorizing (Dovey, Wood, 2005). While some PPI places and practices
in Japan can rightfully be seen as indigenous, few studies that approach them from a combined spatial and
social stand point, with most of them related to either the creation, or to management of PPI. This Thesis
provides novel insights into PPI by conducting in-depth, individual and specific studies on the entire process -
from the creation to management of PPI. Inspired by the theory of conviviality and the idea of anti-industrial
individual freedom (Illich, 1973), this project applies the working definition of PPI as convivial urban space. By
analysing and clarifying the exact social roles, conditions for social effectiveness, and characters involved in
concrete cases, the bottom-up urban design and management strategies that incorporate PPI - micro public
spaces emerge. The case studies which have enabled that conclusion were conducted at the individual,
neighborhood, and community levels, addressing a variety of generic and case-specific forms of PPI activity. The
results explain the formation of concrete PPI, their roles as places for social interaction, a critical importance
of involvement of multiple and diverse stakeholders, with inclusion of vulnerable community members — their
character as places of emerging, autonomous, rather than predefined activities. Of special importance is the
finding that successful PPI always involve multiple people, and that the variety of their interactions positively
affects their individual and collective behavior and wellness. This was confirmed by the fact that in PPI
composed of multiple personal spaces, the changes that occur in one of the spaces have a defining influence on
the entire group of PPI, as well as the adjacent spaces. In the context of contemporary Japan, conviviality
expresses itself through individual freedom in mutuality, where (the interaction with) a group becomes more
important than an individual. This indicates that in order for PPI to be effective, they should be practiced as
collective activities rather than individual activities in urban spaces. The combined results of this thesis show
that the bottom-up approach which sensitively combines the space creation and management practices, and
which has both an established history and presence in Tokyo of today, has the capacity to play a significant role
in locally relevant quality of urban life.

Chapter 1 gives the background, aim, relevance, key terms of the research, and the hypotheses and research
questions.

Chapter 2 provides the theoretical background of this study in three steps, by discussing and defining (a) the
quality and ways of life aiming towards wellness in the Japanese context, and (b) the quality of space and social
interactions for wellness in the Japanese context, reaching the central issue of (c) interaction between various
aspects of public and private lives in space as PPI, in the Japanese context.

Chapter 3 describes the methodology of the research. The approach and focus of this research define three
categories (levels) of case studies and introduce the mixed research methods to be applied to analysis and
discussion of these cases. This chapter also explains the selection of the case studies.

Chapter 4 offers a case study in the first category: the PPI analysis at individual level.

Chapter 5 offers a case study in the second category: the PPI analysis at neighborhood level.

Chapter 6 offers a case study in the third category: the PPI analysis at community level.

Chapter 7 discusses and combines the findings obtained from the analysis of cases across individual,
neighborhood and community levels of PPI, establishing a hierarchy of issues.

Chapter 8 gives a set of conclusions related to particular cases and levels, and possible generalizations.

This thesis was written, presented and defended in English language, which confirms sufficient academic
ability.
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Thesis Abstract

Registration
‘KOU” No.5532 Name FILIPOVIC, Ivan
Number

Thesis Title

Soft Power Architecture: Mechanisms, Manifestations and Spatial Consequences of
Embassy Buildings and Exported Ideologies

Architecture can be viewed as a system of circumstance structuring that does not exist independently from
the contextual occurrences. It captures, constructs and legitimizes oftentimes conflicting societal realities
and ideologies. One of these aspects is observable within the concept of soft power, defined as the capability
to attract and persuade without coercion and payments. Additionally, soft power resources are the assets
that produce such attraction but cannot always be measured or have tangible physical manifestations.
What happens when soft power does have spatial manifestations? Soft power architecture is viewed an
amalgamation of processes and outcomes that must be examined and explained as an indissoluble
structure, throughout its lifespan. This research focuses on understanding, mapping and classifying the
state-sponsored (re)production processes for spaces aimed at the communication of the officially
sanctioned images/messages of national identity. Placement of embassy buildings is observed as the
representative model for this research. Six exploratory case studies of embassy buildings in Tokyo, Japan
and Belgrade, Serbia confirm the necessity for the re-examination of the politics of space-making for
diplomatic-consular headquarters.

The findings dispute the initially presumed discrepancies between the proclaimed values, implementation
strategies and examined spatial manifestations. Embassy architecture, with its privileges and realization
process, vary significantly depending on the interpretation of ideological narrative-building. The relevancy
of architectural design is of secondary importance, while the examined conceptualization and management
processes are more indicative of spatial (re)production and freedom and control in urban spaces.

Apart from providing an applicable methodology and method for examining soft power architecture, this
research offers relevant data primarily for architects and urban planners, putting forward strategies for
communication of identity for exported architectural typologies. Furthermore, the universality of these
typologies allows their spatial consequences to be examined in various urban matrixes and cross-

referenced with points of interest for individual case studies.

Keywords: embassy, ideology, identity, soft power, spatial production
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Master of Architecture (M. Arch) FILIPOVIC, Ivan’s thesis titled “Soft Power Architecture: Mechanisms,
Manifestations and Spatial Consequences of Embassy Buildings and Exported Ideologies” (V7 /80U —7 —
TIF ¥ - KFERERELHHEINTZATA X —DA D= XL ERBE T 2B L OZEMAEE), consists of 7
chapters.

Architecture can be viewed as a system of circumstance structuring that does not exist independently from the
contextual occurrences. It captures, constructs and legitimizes oftentimes conflicting societal realities and
ideologies. One of these aspects is observable within the concept of soft power, defined as the capability to attract
and persuade without coercion and payments. Additionally, soft power resources are the assets that produce
such attraction but cannot always be measured or have tangible physical manifestations. What happens when
soft power does have spatial manifestations? Soft power architecture is viewed an amalgamation of processes
and outcomes that must be examined and explained as an indissoluble structure, throughout its lifespan. This
research focuses on understanding, mapping and classifying the state-sponsored (re)production processes for
spaces aimed at the communication of the officially sanctioned images/messages of national identity. Placement
of embassy buildings is observed as the representative model for this research. Six exploratory case studies of
embassy buildings in Tokyo, Japan and Belgrade, Serbia confirm the necessity for the re-examination of the
politics of space-making for diplomatic-consular headquarters. The findings dispute the initially presumed
discrepancies between the proclaimed values, implementation strategies and examined spatial manifestations.
Embassy architecture, with its privileges and realization process, vary significantly depending on the
interpretation of ideological narrative-building. The relevancy of architectural design is of secondary
importance, while the examined conceptualization and management processes are more indicative of spatial
(re)production and freedom and control in urban spaces. Apart from providing an applicable methodology and
method for examining soft power architecture, this research offers relevant data primarily for architects and
urban planners, putting forward strategies for communication of identity for exported architectural typologies.
Furthermore, the universality of these typologies allows their spatial consequences to be examined in various
urban matrixes and cross-referenced with points of interest for individual case studies.

Chapter 1, titled Introduction, sets the research framework for this project, noting its hypothesis and research
questions, discusses its limitations and potential, giving a brief overview of the entire content presented in this
research.

Chapter 2, titled Conceptual Framework, introduces and problematizes the conceptual framework and places
emphasis on the necessity for a multidisciplinary approach when dealing with exported architectural typologies.
Four major concepts (ideology, identity, architecture and urban planning and international relations) are be
interlinked to create a base for further examination of the previously non-researched field of soft power
architecture. The concept of risk and its implications on the urban structure is elaborated. Chapter 3 of the
thesis deals with Mechanisms and buildup processes that, in the majority of cases, will have influence onto the
examined architectural typology of soft power architecture.

Chapter 3 is comprised of six individual sub-chapters, covering topics pertinent for further development of the
presented argument.

Chapter 4 of the thesis will deal with Manifestation of previously examined theoretical and conceptual
postulations; chosen examples depict specific realms in which various goings-on form either intangible (e.g.
policies) or tangible (e.g. embassy building typologies) manifestations of a multi-layered, multidisciplinary,
cross-disciplinary nature. Chapter 4 is comprised of seven individual sub-chapters, covering topics pertinent for
further development of the presented argument.

Chapter 5 titled Spatial Consequences and by developing the theoretical framework for its investigation, this
section illustrates the far-reaching consequences embassy typologies have on the urban structure and its users.
Furthermore, this chapter, divided into three subchapters serves as an overview of six exploratory case studies
noting and discussing the points of interest in this project, for Tokyo, Japan and Belgrade, Serbia.

Chapter 6, titled Discussion, elaborates upon the relevant findings and expands upon the implication of the
obtained data for future academic research. The meaning, importance and relevance of the assembled results
is explained, relating it to the previously presented literature review and research questions. Chapter 7, titled
Conclusion, summarizes the presented research, states the answers to the posed research questions, making
recommendations for future scholastic investigations. Furthermore, demonstration is given on the new
contribution to knowledge, giving a clear understanding of the main arguments how the research on the
mechanisms, manifestations and spatial consequences of soft power architecture has advanced the profession
of architecture and urban planning.

This thesis was written, presented and defended in English language, which confirms sufficient academic
ability.
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FORARR IXERIZ 31T % BRI 22 IR FLBE SR D BB T 20
- WFIR BERHD - PRSI Z2EM - EEEEMIRE TR E LT -

TR T, RHUEBTR O L 0 IEROETEHNZ U —~ 3 a3 ATEEHD - T0D, T
O OB A X PR B E DR T 7R B AEZE ] L P2 A R8T 5, L L7ein . HIKN Tz
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Influence and Mitigation of Pedestrian Blockage at mmWave Cellular Networks

The large spectral bandwidth at millimeter-wave (mmWave) frequencies provide a mean to achieve
very high data rates in wireless communication systems. A unique characteristic of mmWave is that
mmWave links are very sensitive to blockage and have a large propagation path loss, which exhibits low
line-of-sight (LoS) probability, unstable connectivity, and unreliable communication. For communication
using mmWave to be feasible, path loss could be compensated using power control schemes based on
path loss inversion, whereas it is still vulnerable to blockage events. However, research into analytical

models to describe the blockages and the resulting impact on signal efficiency is largely unknown.

This dissertation studies the blockage's influence in the pedestrian scenario and explains how
blockage affects the mmWave propagation characteristics. In particular, the study is about the blockage
behavior due to human mobility and how it affects the timescale for outage due to blockage using the
double knife-edge diffraction (DKED) model. The study also includes the influence of beamwidth and
inaccurate positioning. This analysis provides insight into the pedestrian blockage behavior and how
well we could mitigate it. For example, within how much time the mmWave system should select another
BS, whether a change of beamwidth could avoid an outage, whether better knowledge about the

environment could prevent a beam switch.

This dissertation provides a layer-based solution to mitigate the blockage using the medium access
control (MAC) layer and physical (PHY) layer approaches. The solution considers the outage analysis of
the pedestrian blockage, time to an outage, antenna beamforming pattern, beamforming gains, and
mmWave cellular networks interference characteristics. One of the existing solutions to mitigate the
blockage using the MAC layer approach is associating the user equipment (UE) with other available base
stations (BSs) by handover if the serving BS is blocked. This dissertation proposes two reinforcement
learning (RL) based user association algorithms for a pedestrian scenario, which accounts for the
blockage's experienced on the UE position. From a PHY layer perspective, it was shown that by selecting

the appropriate beamwidth, there is a possibility of mitigating the blockage.

Chapter 1 introduces the potentials, challenges, and open research areas of mmWave systems. It
also presents several of the existing work, which deals with pedestrian blockage modeling in the

mmWave communication. This chapter also summarized the contribution of the dissertation.
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Chapter 2 provides the downlink outage analysis and its' timescale at the blockage event. It also
presents the blockage event environment, which would provide a base for the system model throughout
the dissertation. A random waypoint mobility model describes the blocker mobility. The M/ GI/ Inf queuing
model describes the blocker arrival process. Based on this description, the chapter investigates how the
blocker mobility would affect the blockage event in terms of the probability of blockage duration and
simultaneous blockages. The DKED model is used to study the received power degradation at the
blockage event. The chapter provides a closed-form analytic expression for the downlink outage analysis
and its' timescale at the blockage event as a function of the blocker density and the blocker mobility. For
a pessimistic scenario, using these analyses, simulations showed a high outage probability. Though
there are few cases where we could avoid an outage, most cases cannot prevent the outage. The
timescale indicates that we should select a faster decision time to avoid complete radio link failure.

Chapter 3 provides a solution in the MAC layer to mitigate the blockage for an extreme scenario
where the outage is very high. The MAC layer mitigates the blockage by switching to the BS, where the
occurrence of blockage event is comparatively less, and this link switch is implemented once we could
not avoid the outage in the serving BS. This link switch considers the outage timescale analysis provided
in Chapter 2. As a result, this chapter provides two RL based user association algorithms. One focuses
on the reward to increase the overall probability of LoS availability and is named blockage-aware user
association (BAUA). The other focuses on the reward which balances the trade-off between throughput
and the LoS probability and is named modified BAUA. These user association algorithms provide a link
switch method by considering location-based blockage statistics as the main reward. These algorithms
use the preexisting radio resource management scheme in cellular networks. The user association
algorithms consider the blocker density and the communication link's behavior in the presence of
blockage to mitigate the blockage event. The proposed user association algorithms are evaluated using
the percentage of handovers performed and average throughput as the performance metrics. It is also
perceived that using blockage statistics as one of the key rewards will be a meaningful approach in the

mmWave system.

Chapter 4 provides a solution to mitigate the blockage using the PHY layer parameters. Chapter 2
provided the downlink outage analysis for an extreme scenario where the outage is very high. Chapter 4
extends this outage analysis to a generalized scenario for the downlink and uplink. The outage analysis in
Chapter 2 is a special case of outage analysis presented in Chapter 4. The generalized outage analysis
in Chapter 4 considers the inaccurate positioning, enhanced antenna beamforming gain model, and
uplink truncated channel inversion power control. Based on this analysis, we have the freedom to vary
the localization errors and control the transmission gain by selecting the appropriate beamwidth. This
chapter provides a Monte Carlo method to find the optimal beamwidth to reduce the outage probability.
The optimal beamwidth was selected based on the UE location, and it was shown that there is a

possibility of mitigating the blockage using the PHY layer parameters.

Chapter 3 provides the MAC layer approach where the link switch is implemented once we cannot
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avoid the outage in the serving BS. Chapter 4 provides the PHY layer approach, which tries not to go into
an outage within the serving BS. These two approaches are independent, so it is not combined in this
dissertation. Combining these approaches in the setup will provide a way to further mitigation of

blockage.

Chapter 5 concludes the dissertation by highlighting its key points and their contribution and

proposes possible future research avenues.
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Virtual Data Platform for Modelling and Simulation of Smart Houses with Elderly People
Living Alone

Smart houses with a sensor network and domestic robots have been built to take care elderly people
living alone. To ensure the effectiveness of smart houses, developers need to improve and test the
control and management system of the sensor networks and robots via a lot of simulations. This thesis
investigates the possibility of improving simulation efficiency by developing a virtual data platform.

The platform consists of a GUI, database, three generators, and interfaces. The generators produce
necessary virtual data for modelling and simulation of smart houses with elderly people. Generated data
are stored in the database, and the interfaces convert these virtual data into simulation results and
scenarios for multiple simulators. The GUI help users determine the characteristics of the data to be
generated and select the generated data they are most satisfied with.

A rule-based generator generates virtual indoor spatial data for studio apartments first. This generator
follows not only general house design rules, but also principles and interventions for designing houses
for elderly residents. These rules, principles, and interventions are converted into mathematical
constraints, which define the sample spaces of the locations and sizes of the functional zones, rooms,
furniture, walls and doors. The generator produces data by selecting locations and sizes from
corresponding sample space.

A generator then generates activity schedule to mimic the daily life of elderly people living alone. This
generator is on the basis of a possibility-based motivation-driven method. A motivation value represents
a resident's desire to perform an activity sequence, the probability of an activity sequence be performed
is determined by its corresponding motivation value. The evolution of the motivation values is adaptive
to the input indoor spatial data and the resident’s profile.

A generator next generates the elderly resident’s travel pattern in the input indoor space. Activity
schedules are also inputted to the generator because walking behavior usually occurs between a
resident performs two activities. This generator takes into account that elderly residents may move
about in a wandering travel pattern because of dementia. Travel patterns are generated on the basis of a
realistic-path model, which takes into account four factors including: (1) trajectory length, (2) discomfort
caused by nearby obstacles, (3) discomfort caused by the resident changing his/her walking direction,
and (4) resident’s most suitable walking stride.

Real-time location data is generated in accordance with activity schedule and travel pattern data. An
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interface converts the real-time location data into simulated PIR sensor records. Other two interfaces
convert indoor spatial, activity schedule and travel pattern data into files for build simulation scenarios on
Stage and Gazebo simulators.

The platform is built with Python3. It automatically outputs diverse simulated PIR sensor records and
simulation scenarios for Stage and Gazebo, compared with building models and simulating manually,
the efficiency is significantly improved. Generated PIR sensor records can be used to train and test a
DCNN classifier which detects wandering travel patterns of elderly residents, while an RL agent which
helps robots to avoid obstacles and follow residents can be trained and tested on robot simulators with
generated scenarios. The platform is also modular and extensible, which makes secondary

developments with it easy.
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