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Multi-band filter design with less total film thickness for application of Short Wave
Infrared (SWIR)
I-Pen Chien, Yung-Jhe Yan , Po-Han Chen ,Sheng-Hui Chen , Ou-Yang Mang

15 2 20~15 - 40

In the simulation of an optical interference band pass filter, good spectrum performance (higher transmittance ratio
between pass band and stop band) rely on (1) the index gap between high/low index film materials chosen, and the bigger
the better ; (2) Sufficient repeated periods of high/low index thin film layers. Once high/low index film materials were
chosen, spectrum performance improved by increasing repeated periods, but it can also cause a higher total film thickness.
In some cases, high total film thickness is not allowed in the whole process, especially when incorporating
photolithography into the process, the insufficient thickness of the photoresist will restrict the total film thickness for the
design for the band pass filter. Because of the wavelength 900nm to1700nm of SWIR, we therefore are able to suggest a
high index material silicone which has a higher index than almost all dielectric materials we are using now and is almost
never used in the visible range owing to its high absorption in the visible range. By using Silicone as a high index film, we
are able to design band pass filters of equal or better spectrum performance than conventional high index materials like

TiO, or Ta,0s, and it costs only half the total film thickness compared to the design of high index film TiO,,

BFA 51 52 B Bk

R CEET R BCETE
15 740~16 - 00
A2 ? I S g L andh ~ FOE 9 E N Ik JR B (stepped-impedance resonator, SIR)F 1 AR L F i
Wt o d T g L el PRI | §Orl 0 Tl R F RAF ST e B KRS hT R
ke PR R THERS F0 DAL - REHIENIEEIRE £l G Sl D B
FREF TS - FRRBEVTH KSR A HIE SR EG O PR ok REE BELA T Y
AP P RAFE A - Ao LRBEYT LT BRARE T B SRR DA 7 0E T 33dB vt 2 20-dB 1
T LT] 6.95 b i (TP S F o PP TR T FHBGE T R 2 5 S F ko

=
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Implementation of UAV Automatic Landing Using Machine Vision
Luke K. Wang, Yu-Tang Huang and Hsu-Ping Yang

13 - 00~13 - 15
Unmanned Aerial Vehicle (UAV) has been widely used in various fields during the past decades. Using machine
vision to achieve automatic photographing and automatic landing becomes an active research area. In this paper, we apply
both Speeded-Up Robust Features (SURF) and Random Sample Consensus (RANSAC) method to find the feature points of
the heliport between template image and real-time image. For located the heliport more accurately and reduced processing
time, the ROI, contours finding, thinning algorithm and Hough transform are utilized. Experimental results show that our

proposed method has high processing speed and detection rate for real-time automatic landing system.
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FFEDL T E* R R OHEFEAR BE AR S % Rk & 2 (hybrid method of lattice Boltzmann method) -
U R RS T P SRE B T B I c AT RE T ARMPT R KETE R
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THE RESPIRATORY PHYSIOLOGICAL CHARACTERISTICS OF WORKERS
USING RESPIRATORS MOUNTED WITH DIFFERENT TYPES OF CBRN
CANISTERS
Li, C.C, Su, Y.C, Cheng, Y.C and Hong,W,C

15 - 15~15 - 30

The respiratory physiologies of 13 subjects who used air purifying respirators that were mounted with three types of
chemical, biological, radiological, and nuclear (CBRN) canisters (A~C) under six exercise powers (0~150 W) were
analyzed. SPSS software was employed to ANOVA on the influences that the various canisters and exercise conditions had
on respiratory physiological characteristics. According to the study results, the exercise power conditions significantly
influenced the inhalation resistance, minute ventilation rate, heart rate, oxygen uptake rate, and carbon dioxide formation
rate (p < 0.05). The canisters significantly influenced the inhalation resistance, heart rate and oxygen uptake rate. The
interaction analysis results indicated that the canisters significantly influenced the interaction among inhalation resistance,
heart rates, and oxygen uptake rates under different exercise loadings. When the powers were high, the average minute
ventilation rate reached 80~135 L/min. When the flow rate was 85 L/min, the mask mounted canister A had an inhalation
resistance of 9.6 PaLmin, which exceeded the inhalation resistance standard of 7.5 PaL*min in NIOSH 42 CFR part 84.
Regarding canister A, when P = 120 W, Hr/Hr,, = 81.92%, which exceeded 80% of the heart rate threshold. When P = 150

W, Hr/Hr, = 85%, which was within the range of the anaerobic threshold. This condition caused substantial burdens on

the users’ respiratory physiology. Hence, when exercise powers are high, using canister A is not suggested °
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Implementation for hypersonic reactive rarefied flow over a re-entry capsule
using a 3D parallel DSMC solver
M. C. Lo, J.L. Shen, P. Y. Tzeng

16 - 00~16 - 15

This paper presents the implementation, validation, and application of TCE (total collision energy) model for
simulating hypersonic reactive flows in a parallel direct simulation Monte Carlo code, named PDSC", using
Object-Oriented programming. A series of benchmarking test cases, which include the reproduction of theoretical rate
constants in a single cell, non-equilibrium transient chemical reactions, 2D hypersonic flow past a cylinder and
2D-axisymmetric hypersonic flow past a sphere, were performed to validate the implementation. Finally, detailed
aerothermodynamics of the reentry Apollo Command Module is simulated to demonstrate the powerful capability of the
PDSC™ in treating realistic hypersonic reactive flow at high altitude and to provide the scientific community with quality

data that can be used for improving the design of hypersonic vehicles.

-38-



% 25 BB L8 T € KT L %/ 105 & 11 7

BT 2 HIEASMEL 12 2015.7.4.1DF H B & §in 5 6

ﬁ@@\i%@\ﬁi%
16 ~15~16 - 30
WA A PEPY R 2R L - T RPN ) PR v fich SR E TR X FRAET

TEFFA50  HEXFEARFF KRR (FHEP) PRIV (AREP) FF- hg 2R -2 T3

A h B ERFRGT R G R AP L E R B TEPE ) £ §F BB EF R kT
Rip o ZRER 2 RBS RGN R B BN JOHAE RS T AR A FRE T ORI
P A B SRR ARSI T T AR T AAKAP RS B o 42 L0

2R AR EFRFPED L E A o B

-39-



5 5 ERFAHEENFSERELP 3 R 105 # 11 *

ke
=3

13 : 00~14 : 40 B4 % 202

&
&

FRpsaEr | i#c | e e

FELFRRARPRL LTERRES A ]
¥ %

_L\Pﬁ ﬁ/\' %‘I“‘%gﬁliﬁ%‘i“'ﬁﬁ‘i%,iﬁ%

13 1 00~13 - 20

%%ﬁﬂﬁﬁ&ﬁQ% AP A FERL $ﬁ£3°£m$\ﬁiip"iiﬂ’?“ﬁ%ﬁﬂ}&?%%é
B

#p j7 e $Lgke(Long Term Evolution, LTE) e & i& - #H & i B gtk fla 4 -+ S LTE U A B 1 & L4
b2,

HERGEHBarei BFEFEL > KRa gfﬂ?f,uiém AR RSB m@ﬁs,lﬁ s G E A SN E
Fhea SR F R SR FRUOERT RMEATRE I 2 AP E R AR o AT R
FRRT R E G TREIOR AT SRR U A 1R LTE B R et R I A Rk et iR R
BNTANFLERZE DRSS  FRREE PR/ K BT RE L LTS e Sk
PREE e ER R 2T A H A VRIS P RO CGEA TR AL TR AR RS

Bt HHERASFLATUL S P AT E 2

EEA~IEESEZZIPA

13 - 20~13 - 40

SEZPUEHARLEMAZ 2 AFEURAET T AT AR ESPYPE LS PER X LT E KRR
# TENE P AT L FAF AT R RS A2 G REEST BT 4 BB
AR EE O NEBERAFEZ RPN F o AT P R - AR R B T
SRR R E: Y R ‘)ﬁﬁjﬁﬂ;bﬂ’?‘w%”“‘mi FRNEG AR AL TR AT

B

P
]
=
i

ﬁﬂ!’
N
et
3
s
\ 4
ETS
Wﬁ“
h
i
s
S
o
Jﬁ A
o
=
®
v
E
=
=
w o
A%
S
il
p
A
W
N
1=
el
a
*
E\t
>
=
Ty
i
W
a0
&
5

m
]
o
1
5
P
&
IR
)
2
i
;

S22y

13 - 40~14 - 00

AT IE O BATIUE S R T B (Immersive Virtual Reality) H st 118 & e SR 25N B ¥ 2 g 8 BT #
By T o8y T o4l HTCVive £ 3 2 TRANMT L ROBRT R L0, » P ZHFLN T BE T 0T
FENZ 2P o FFARFANRSRRERY BRI wDY FRESP LT FAF N0 RELE Bhwit A
Eg L LEs ¥ b miE® 3Glasses BN AT B S LeapMotion £ x 2E TR E NT e R RT B L
PLE PR - R AR e AT AT TR SR RE S - RE RS BT B PLTRE R

SR BA L S 50 RS AT B S B R R PT g ok P b E A LR
PERRERED L BB X5 ANOVA R BB TR R TR SRR BT T RS SV B
MEEERTR AR HAR I RE AR S FMACE TN £7 B RYRE 2EE RS AR RER

-40-



4t

% 2

ERP ARSI ERELP % [ 105 & 11 *

”‘;‘m‘é’.%t%’}’#ﬂdﬂj ’ 321 é‘]’fﬂ-’\‘%“‘,% RSA/ﬁﬂ/f » - ”';5%:1’:@34},? ,@f’r%c% s VAER HL‘%'FQ I:J" FR%"

Z AP TEFIR AR RPEIR
IS SN 73 N TR BN
14 - 00~14 - 20
TR AR - B GRS A S A B R TR e S BT PR R ¢ A% St AR
T NG ERA o EEF TR G A E A L E A TR b N 5 f*“}‘f%d’%%{:ﬁgﬁx FopLeh
B% 2 EPFIESS LR Y F ML B RAL o AT AH GG TR RS - B 2

3 Ea ?ommﬁ,%%lm%ﬁﬁﬁﬁ%ﬁﬁﬂi@ﬁﬁﬁﬂﬁﬁ“ﬁ’#ﬁ?%&ﬁ%?ﬁﬁﬁ¥&
0 TG AR R .

g * 3 UAV 5487 3‘%@#’]:4 B2k

Eez o F A% 413 fRAp

14 ©20~14 40

AT RS - BT TR A S Y ML K X R A PR P URIR L o S
ARG SRAOAGLTE R FEH2 T BHFLMAAF oz BLET LG L hE A5 Y i%@%];l,.“~;‘;{
Fodrgt TR ER 5L L MBS GO A B BRI R OR A RECBRAIEL P R AT
HA A EEFERORS U R FRAE TR B0 ST 2 TRTRGE v I G B N

PRAE T PRI F e th e Y RO B A TR T TR A S Y RS R WP AR A T o

FHES LEEER > B A L2 RA RO N R DR LA A DML &

-4]-



4t

% 2

BBl 8 3 R E £ p

% B 105 & 11

P R 15 : 00~16 : 30 E Ea

% 202

57 ) T E EIE - N

FIE 24T 5 TRBLRP R AE
IR MEYF A

’

15 1 00~15 < 15

rhv P AR EREEE TR E 2T 5 PRk si(Platform as a Service » PaaS)k it &2 B F o 1T E Kk

FIREMGARZ REA BPRIE LU g 2 A A4 ~ Jirtink > & L@ g T
FRERRYFAG DT EERCEPAT S ORNH TV RS FRERE FET
FN R E RE A A A HRUTE R AL o A R E 2 BT S TR X ““f

B s s IR F LT Lo kR AL BB TR %Ka@wﬂﬁm

FHMEAEORE R AR E RN i F A R R HTAAT AR £

WetengTE o 4 W A AR > Bk BRI AG T“&"}}%‘E ik B P

AIER S RCEES SRS ERRT R EFESEF AR {3 PR AR

B ELRE %;“ L F AL

Lz B ﬁs? &
P R aE R T ko seeh o 2
+

W o T Ak saad g
B oAE S s g

HER > T RY NN 5 (Web APD)RIFcHIF 2 B i S DS TR 12 F chE 4l o
AR o R g A R R % 5 @ 4B xR (Linked Open Data, LOD) 2 P

BT > KB F SR it ¥ IREE o Flub > £ & LOD# Web prvgq%ﬁgm

ﬂ&g%&émﬁtpzﬁﬁoﬁaymﬁggﬁp;z%@&@%\aﬁa Y.

AFEg ﬁﬁs‘]fg@ LOD % Web APl 3/ » 24 g B2 8 d 44 & RIF Tioddp B
BB R (B)R BZRTEETRIAA O BF R RN 6 K LB

2% %~ 442 DBpedia fAraiat P2 kiR 2 2y BR BRI N ST o ATy

ey

BHCs  ARE S R R My B aEen s GRS KRR §

4
LR e S g

z‘éf

15 - 15~15 - 30
o Web API#-7 Fr 35 il e i
EEl-S R R € ]
e PRARS & Ry E
B ¥ RAR B et (4

FRF: > VR i k5L

RN ER ol R RN

WA S EAAASF BEE T 7 R

o

ERN N ES LT TR I SN & S TR JE L

15 7130~15 - 45

PEE G RA B AR R T X P RA ARG o S R IS RRSR KT -t R
20 B (R NBAER-E % R o T F BITRE AR AR E & G- 300 o T P3CE BABAART Y F
HIER LS > B AR F B AN REARFERSAF R X - L RFAR RE R P3CEBHA

.

T2 R TR BT o TR KR AMF B BEY b o B F R 4B

F MR ER A PR




4t

% 2

ERP ARSI ERELP % [ 105 & 11 *

mﬁ AR ERE cHPICATAERA-FAA R IR R LT A ko RTBAE Y T (T ¥

ZEAELTF O AEDH R Tl FEBRREIT T ORFAFER LT c AT BT > BT I h
BEACHABEDERH R c AT LR P NI AHE A BT SRR B E BT RS R AT
MR AR EF A P3CHT FnE o ATk R 0 BT ER S 4@ UAV i X 75 & 0 UAV 0
WplS 2 P3C & % 20 Fe BARPEen W RS ARIT 5 A (FE 2 k> UAV 22 P-3C ¢t & % 553% o AFT 5 4] 5 d 2t
AEH K OFETRAL kst UAV 2 B8 R > 112 P3CIRL™ A th AU Rk i Sl WREG ) 2 B e

A5 E ke PR A

IF R B B E . f AR SRISEE R N AR
15 - 45~16 < 00

Wiz s> BRI EAEFE < 2R ,ﬁm{wﬁoﬁéé’”*%‘;ﬁﬁélﬂ;z’,”..%v%;r— i N 4T i d
Kilo s B4 745 ¥ o VA-111 Shkval & 5§ > 44zt @i -k T3¢ 57 £ 200 & - A8 7 L & P end 4444 Shkval 4 7 sz

FRp R H NG T e RE R FEFET ST ;ﬁ PR ARL B g T se PR AT S B %3 - B2 2% Shkval
hE LT %4 i 5 0 L Fd s A4 SRR R R e.wﬁmp\»wa T FERAT BE R TIERER > FITIES
W2 4B e AT HRP TN Frkg S N2 2R T 156 &g T2 Bt N R T RE DR PR S g
i ALME S

RPERA TR RAOT LR R

fle 3 AR
16 - 00~16 - 15
AR G AT XD RN RG] VO ETREFRT kG RIEES S o Fpt > fEHERFT R
HEAFTERLGTCRT AL 2P R LAHE AR LHE > 7 F 2 MG ~ B0 B o Ra > p ﬁ.&ﬁfﬁ‘wk’i )
ML DR %R S LG ATARIMLEGEAN 5?14};??;‘1@?1% KRS 2 S hE T s R R - B
2RI RE 34 L % im%%’ BG3EE 4R F TR B AR AT TS R X R R T R e
EFRFTLERGERILS o A2 iF*% OCTAVE-S h %= > 2 2 & PHFBA17E 2 - B ~ LB L ahF X
BGEEESE LG REOL GITR ﬁi—ﬁ’]‘#xé TG AARL N F SR A EP RL o A4 E M Ta‘« & ¥ ogne
FARVRF ABHFFLX TG OFERAE > L5 7% P& Qi E -

\

BEARER T AALr B PR 2R 50 FIRE IR S ER DAY B RN ﬁdv*ma‘p

Ry 1

R A - A

16 - 15~16 - 30

:}p wryEas i su(Fingerprint Identification System) & i x £ & #rd i@ &> 3 (8¢ & & ;% (Optical Recognition)# 7

% ;% (Capacitive Sensor) g i pFip s & < RpL > ¥ 3 e 4 s BEW PRI IAHE S Jz F kol g
L% 20 QIamnad sl e e froenfy Ryl 7 ORI E2 > B e - BFE R RE > & 3P fors

R AT AN - RN A B APRERLEY e - BRE I REY G R RF 2 gk
wdy P S X EB R A b R R A E R E nfy RN A R % (TSR il o AR wtﬁtrp i
E R EF VA FILIERd (T A EERPERE R 2 FRH R

Mo R tdoie @ H|ETEE A R T RIS RTI R R 4 g S e HERE G TR 0 A anR
L A RBA T REEEEL AR P g J) % FpeEk k4 R k3t 3 7880 (Recognition rate) -

-43-



4t

% 2

ERP ARSI ERELP % [ 105 & 11 *

e 13 : 00~14 : 40 o 5% 208
] B* CER A 4 3 oA FL 2 RN

NiO-CosO,4f £ § " H B W BELrd T 277

R ERRES

13 - 00~13 - 20

AT B E T Bes I L5 L (NI/Co BRIy 5 21 40 05) ¢ fdgd dfes ™ > 0 E §
gl TR R A R AR IR £ R R UK 0 ARV 47 £ § 14 (& & CoNip ~ CogNiy ColNiz) .
B2 Ap gt~ B2 BRI E ST EE (TG {v DSC) ~ X deit 4 45 @(XRD) b ARk R (FT-IR) ~ 7 3 30
T+ HACE(TEM) ~ 428 1B R £ % (TPR) ~ Raman % 3# o § s w4 (BET) - S %% 87 A S48 82 527 B it
1 Ni(OH), ~ CoO(OH)fr 2 £ 3] 1 Co(OH), » 5 200 CHAJZ > § P& R F fork @ A2 4F £ § 4 o fn F eh
BASLERT > A Bengh(NP)E £ r T e §F M2 P2 &7~ 6 WS BB 4] - S ERLE R EH2 3
g 3d A f2A £4f o 4 NigsC01s04 A f2 4 NiO fr NiC0;04 2 NiO fr C00, o HEa i -2 Hl 1t i 12 1 11 A TA &
FEs % {72 i % F £ 2 (Steam Reforming of Ethanol > SRE)# & 2. % 13®% - # ¢ Co,Niy ff 47 350 C it #-2 f
2@t AkAd FiE 400

Study on preparation and characterization of microwave absorbing composite
materials with GS or FeCo/GS composite
Jin-Shuh Li, Ting-Chia Hsu , Kai-Tai Lu and Tsao-Fa Yeh
13 - 20~13 40
This study mainly explores the syntheses of graphene sheets (GS) and FeCo/graphene sheets (FeCo/GS) composite,
and the microwave absorbing characteristics of composite materials with GS or FeCo/GS composite. Firstly, graphite oxide
(GO) was synthesized by the modified Hummers method. The synthesized GO was further used to synthesize GS and
FeCo/GS composite through the annealing process and the combination of wet impregnation method and thermal reduction
reaction, respectively. Afterward, the natural rubber was chosen as a base material and GS, FeCo/GS composite and silicon
carbide (SiC) were blended into natural rubber to prepare the microwave absorbing sheets with a thickness of 2 mm.
Finally, the identification and characterization of these prepared compounds were carried out by XRD, FE-SEM, TEM,
DTA/TGA, ESCA, RS, AFM and VNA. GS were synthesized successfully at lower annealing temperature of 200°C, the
thickness was measured to be about 0.848-2.115 nm, corresponding to about 2-6 layers of graphene. FeCo/GS composites
were also synthesized successfully at three different annealing temperatures, the nanoparticles of metals and metal oxides
were well-dispersed on the surface or the space between GS with the particle sizes of 5, 17 and 30 nm corresponding to the
annealing temperatures of 300, 450 and 600 °C, respectively. The optimum adding amount of GS in the microwave
absorbing sheets is 2% which has the maximum reflection loss (RL) of -31.27 dB at 7.6 GHz and the optimum adding
amount of FeCo/GS composite is 3% which has the maximum RL of -20.67 dB at 7.8 GHz.
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Study on Precipitation Forecast Technique during the Multi-scale Interaction
between the Southwesterly Flow and the Circulation of Typhoon Morakot (2009)
Tai-Hwa HOR, Chih-Hsien WEI, Yao-Chung CHUANG, Chi-Chang Liao

14 - 00~14 - 20

This study investigates the characteristics of rainbands and the evolution of the related convections while the
impingement of the southwesterly monsoon flow (SW flow) upon the circulation of Typhoon Morakot (2009) during the
passage of Typhoon Morakot (2009) over Taiwan by using dual-Doppler radar synthesis (Makung Doppler radar operated
by Air Force, Chiku and Kenting Doppler radars operated by Central Weather Bureau). The primary purpose is to realize
the possible physical mechanisms during the multi-scale interaction between the synoptic-scale (~1000 km), the meso-a
scale (~100 km), the meso-f scale (10 km) of these two weather systems and improve the precipitation forecast technique
for the similar scenario in the future.

The significant findings show as following. There was a confluence between the westerly flow coming from the
circulation of typhoon and the SW flow and it led to the initiation and development of convections in the rainband. The
existence of strong southwesterly flow with maximum speed more than 80 kts (the synoptic-scale). The velocity azimuth
display (VAD) winds revealed that the inward component in the southern circulation of typhoon was enhanced under the
influence of the SW flow (the meso- a scale).

Also, the dual-Doppler synthesized analysis discovered that the intense convection embedded within the rainband
collocated with the most intense inward flow. The vertical kinematic characteristics of convective cells embedded within
the rainband indicated the inner edge downdraft (IED) coupled with the convection cores tilting radially inward, implying
that it was originated by precipitation drag. Dynamically, the existence of the perturbed high at the 1.5 km altitude in the
IED supported the findings. Furthermore, it is evident that the distribution of two perturbation highs in the vicinity of
rainband could lead the SW flow deformation locally and fortify the mechanism of convergence as well as the merger of

convective cores in the rainband (the meso- 3 scale)
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