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3 BEMACC LR

EER o BEHmYIIE 88 FL 45 HPhOEFE B
KT ARGHmILZFRIROFE— -
F— -~ ZEEWI AT R SCHA
F 5k 2 EAL & i s [ 5H 2008
Longitudinally Therapeutic
Evaluation of ®8Re-Human Serum
158

5= K2 | Albumin Microsphere in Hepatoma
Model by Three-Dimensional
Ultrasound Imaging
Liposomes Labeled with
» Indium-111 by A Novel Surface ~
2 TR | REESF _ N 158
Labeling Method Exhibits Good
Biodistribution in Vivo
NanoSPECT/CT Imaging and
Biodistribution of *®Re-HSA

3 MEEM e R | RIEE S microspheres using new radio 158
labeling process in a GP7TB
Hepatoma Rats Model
Compound Poisson Noise
S

4 ZEEM ST T | AR E Verification for X-ray Flat Panel

Imager

BAFERLEEE FHEHREE
7 {5 53 1T 3 0 B R B 905 6 7 9 M O A
o (DR) 1 5 (i P 37 48 B3 (HR) -
k8l

NSl
(—) NEGE@FEN Bz
Bl > 4008 5= 15 4 H 9 22 (MR) > I PR 7 102 408 B 97
EREEREG -HEEZNEE SELEEFAGEAPRRME LS
BB ENED - HERERERNE ROVIRE 2 Z — 28 % M0 4 R &

TE PR T2 FH I 0 (3 2L 45 N\ SR B 2E & BR A - 1 E 5 & (P. falciparum) il fE H JE

R &k (P. vivax) 2 EEBFERN T Al > EEARHEFER - CDEMEE
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BESIECERNERZ—  Z2HNERTEKS - 7 gEdy R ZEBRKE 7 A
RAETE RN & > 6= HRPEAIEEE - £ 5K > T4y 3.4 (8 N P i B Ry
JoE e s [

TE R VAR 4 A 8 S A Y BE (L a0 4 B B (b (retinal - whitening) -
[ (hemorrhages ; HMR) » [fll & % {& (vessels discoloration) » ff %! B (cotton  wool
spots : CWS) A1 F. BH /K fiEE (papilledema) » iE L 4G R B BHE R A B o MRE S B
B 5% 50%LL b A & B n] 52 5] b Al e P 1 AR A I B

2 48 B 5 16 (Retinal whitening) & — {li J& 7 Y AR 55 (& R MR > 22 5 (038
A RGNS R EEERNFEHZENGEZEAE N - =3 (Macula)E —
(a5 Bl 2 R R 3k > £ AR S BE A o0 > AR EPHY 10% o ot 5t U] (Fovea) /2 3 27
£ 2= BE o0 3l B B B KR T Y AR S 4 AR (cone cell) o o g U] W J 2 AT 2 F AR D
20/20 - NIt » ==L &I NG FF B B BESE o) A 2 5 £an 1Y - B IR B a0 & 2 B
ENERNEMMERGEER  WROEHEERREHRN > FHEZEREE B
&> % £ fF & 5 (vascular arcades) DLk » 52 5 /2 & 12 H {E (peripheral whitening) -

5 4 B L I 2 BRI e e > EL A i S AR R AR B AV 1R BEAH & P o I
FEARAE 130 4E AT IR K4 Lewallen AT 22 51 o 157 4F 1 #Y IR J&E 52 18 7] B /2 Ak

Fap i IS A BRIV R AR > AR EHATE B A KRB R G HEIET o B R MR R
T3 55 B R 4 B L I AR R B Y ORNERIE IR > R % Ry KOk (flame) B 3 8L 2 (blot
shaped) -

PR 2 2 B N e B AT B B S - L IR B (bR i@ i &2 B P Y B
RN E - ISP A S A E BRI RCR - 52 G B Y B A5 22
BLEZE# ARG CHEMNF IR G M a1 b - w7 & E Y 5E R T
BOR - HAEFE O brmMNT > BltEBER W ERHAE - LI EREE R E
t A A R BY GE RS o 2 B - O I U A A R A 8 B U o A i B A 53 E P A
M BB/ N E S DB AR i - R A REAE R EE Ak d
5y B EEF] 90% Kz 97.3% (1 - 4 HE HEFE -
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Macular Whitening

B —: BAEEREMAREZE -

Retinal Whitening “»{ Normal |
I Pre.processing »lcLASSFIER
L} Retinal
| Hemarrhages

Abnormalities Detection

B R ARG AR E
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(a) (b)

(c) (d)

B = : (Q)JE & AR 48 (Non uniform circular grid) (b)5 = HE BH 28 %6 (uniform
illuminated green channel) (¢)s£ 5 4% %% Mahalanobis #b & 2\ = FE ¥ (image after
Mahalanobis distance equation) (d)43 & 4 [ > /) iz & 35k (segmented hemorrhages

with small false regions) -
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R— L ARG R BB A T AR

Author Acc (%) | Sensitivity | Specificity | AUC
Sérgio - 87.69% 02.44% -

Bortolin
et al.[21]
Martis et 97.06% - - -
al. [22]
Proposed 97.3% 94.7 % 95.5% 0.947
method

(Z) AP X othp & el f /& o8 & FU R 9% /Y B B2 A0 BE 52w S A
TR Y - P B > BB R KB 2 A BE Y © BT R Bh 2 B % 48 (CAD)HY H HY 2
A FE X &IER - R E Ay A Beith e - o i H R B o CAD P gE A AT 58 14
B B2 v S5 0 R e o0 B0 R0 8 B AV R B 8 - 2 ERR B o Hl 2 i B Pk B RV (£
% o N R (artifacts) fI & FEAHB A FAENRAE X G A - £ BT > S HEH
REBCEEBE TAF X &RR Z B 0 7L B 1Y 75 7% - Kegelmeyer 52 A £2
A B OUER T B (laws textural feature) 0 3 i Jk 5k fgt 73 5 (binary decision tree
classifier) ¥} Jjg S N1 = S &% Z [ #E 77 77 JH - Campanini 2 A$gtH 17— SVM 71
BMAEEAAR X QKR ZE S8 - Sahiner % A {8 17 VU I & 7= 48 5t
(gray-level difference statistics; GLDS) % ¥ 45 E0F0 2 fe 15 4% 48 % (convolution
neural network)Hy'E & g Jl - HI% 75 F N 7 H & fa 02 50K & L 3R A [ (gray
level co-occurrences matrices ; GLCM) Ijj g8 A1 & 1A & £ ™ &K 49 4% 70 H
(back-propagation neural network classifier) 2 H # {t CAD % 4 -
Mudigonda 2 A 1 Dominguez & A 2 4 % ¥ 47 £ ¥ fi7 (Density slicing technique)
fEH R E &> # - Sharma Al Khanna [# 7 —f CAD HGHEMAIERTH E

(Zernike  moments)zfc fa I 7L R % - Kashyap 2 A #L P X &R et T —H&H
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SHY o3 E B A A ) AL B

Kbt Feset 7 — AR GE EHARE X KRB R ETARERE - &
s BRI X QIRA ZEENITE - o6 B Rl C & E A 5 48 i
7y & 2t W 2 fn By AT BE R L ER [ i (region-of-interest ¢ ROI) - 2 (b Zh fE
(Unsharp masking) E 48 JE IR AL 5 X Ot I F fe & - (8 A o {H U8 )z &5 (median
filtering) 2l %2 pl 7 5 2 B8 (Noise  removal) - B & /)N f7 ## #4 (Discrete wavelet
transform){s£ H i A8 IR HY 52 8 > AR ME (S o7 B U HY A8 0 &5 A o 1 e R B i 1 3K (i
A c-29 B (fuzzy-C-means) 8 B {5 % fi (thresholding  technique) 5 fi 77 & -
Tamura Ff ff (Tamura  features) B X J2 iR F5 U f1 K % %5 (shape based features and
moment invariants)f¢ 5 H#y RO g HL > AL 5 X IR Z =E - iRz

HEEEETE Mini-MIAS i S #asg sl T -

Algorithm1 ( I, Class)

Original Image
Input : 1
l I : input Image
Breast Region Ip : preprocessed image
Segmentation Ipg : enhanced preprocessed image
I Ip : inverted preprocessed image
I pi: : enhanced Inverted preprocessed image

I, : subtracted Image
* \ 4 I : filtered Image

Iivertad Eiilidhceiisit Lipy ¢ appr'o.\'imaled decomposed ﬁl{erell image
2 Ipp : detailed decomposed filtered image
Image 1 3 1 PE L, : segmented image
FV : feature vector
¢ Preprocessing () : preprocessing of image
Enhancertient Unsharp () : standqrd uns:harp masking }11th0d
\ Invert (): standard inversion method of image
/4 PE Median () : standard median filter
Wavelet ( ): standard wavelet method for image
> decomposition
y FCMthreshold () : fuzzy ¢ means clustering
K with thresholding
Subtractlox} Segmentation Feature_vector ( ): function to extract features
Ly =1pp =1 pp I SVM ( ): standard function for classification
Seg
i ¢ Output : Class
Filtered Image
Feature begin
Illf Extraction Ip = Preprocessing (1)
* Ipg =Unsharp(lp)
l 1 p =Invert(lp)
Decomposition 1 p=Unsharp(I p)
I Classification L= I -1
\HH 1= dpg -1 pg
1= Median(l,;)
¢ / \ [Liea Lin] = Wavelet( 1)
Isparpenca = 11+ Likp
I harpend— T+l Abnormal Normal Isee = FCMthreshold( Isyupenca)
region region FV = Feature_vector(l,.,)
Class= SVM(FV)
end

[
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(a) Original image (b) Binarized image

(c) Morphological opened image (d) Unlabeled image
N A E R 2 AR -
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(@) (b)

& JL ¢ (a) K518 (Subtracted image) (b) #EIE&R AT G -

(a)  Sharpened image (b) Segmented image

B ¢ R I G 7 ] 45 R -
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xR HEHEENMERE TR

Features Sensitivity Specilicity Accuracy
Region based features 10055 B3.34% 91%
Momentinvariant 97 14% 96.67% 96.92%

+fractal dimension
Tamura features B5.7T1% T0% TE.46%
FT= KRG EBE A AR
Methods Features Classifier No. of Accuracy
images
Proposed Repion based, SVM 322 o1%%
Algorithm
Moment
invariant 96.92%
+fractal
dimension,
Tamura T8.40%
features
Breakovic et Shape based Decision 25 85%
al[17] features tree
Cao et al.[1¥] Intensity, shape  SVM &l 90. s
and texture Sensitivity
Pasquale Intensity, Feed 226 B
et al.[19] shape, texture Forward Sensitivity
MNeural
Metwork
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(=) #&iE 4 & =2 (Cancer  bioinformatics) & — {# % 22 FLAY S &R 14 T
B> SEEBEEEERKEZHEAE - BIEEYENE LK W (disease) - (U H
(metabolisms) » 4 #7712 (biochemistry) » ¥ # (physics) » {Z 9% (signaling) > #H {Z
(communication) 13 4= (proliferation) #y 7 52 1 2 88 & & iE £ V) & sl Y U5 04 - )
M TRERE M 504 ~ e ~ sTE T E MR E 2 B S - B2 - 5 flo Pk
FEE > THRERRAREE DEABRIUBE @S E8E > Y > (H > BELEY
{BE2 > oy T WA 8 E M Bpag Fr oy &8 > BTN A ny S S sl - AR -
WAV N E AERE -  RBEEXBEMNRAHALE - £ 2012 FRYA
226,160 [y fifi & Z& Bl 71 160,340 NN ffissSE T - F 2A R A Ay ik > /) Al i
Hifi e AR /NG B Al % > FL P Y 87% i e2 BV IR/ NG AR o E AU RE L Al BV P RE
(BB F AR M > E Y i T 22 #2 ¥ (polarimetric detection process)fy 4 3 1 ¢ £
SV ERENRGH R ZHRZ0 -

ENRZEG > BRI E RN -2, EEN - MiEaE &5
flo » AER x R (BRI MEKETEmE (CT) (Gl - ¥
X g fmse 2 7t &4 ny A Bl 5 4 /Y 8 EE E 5 B R (contrast
resolution) » A [F] 2 & 45 A ZE [i] 77 ## % (spatial resolution) @ 2871 > 75 £ 547 54
et RSN ERE TN REERENENR - 55— J7|E > KA E - BiEX
CT(spiral/helical CT) % fifi & 0 & B8 /& — A A Z A 720 - 28100 > (BRI /NE
B EE - 5500 EEREZAEBE AN P RRE  FEMPR T CT Y H A K i
2 Al R A

R R OHN A A RY Ot B o2 & Ry A BB AT &L S & Bk 2 IR E B B
(400-1500nm ) - f@ & 4H @AY B2 M E - B DUBR (B 1E MR B R BV SRR » Utk
JiE A AR (&S S B R AU BN > M es ey R UTEE A AR R B R T - et im
Mz (Polarimetric  detection) #1152 5 #2 (it f 0% B8 iy 3 Bb ARy 22 1% > [B] I PR A
= HY 1% (7 B 4 #1004 7 5T (backscatter rejection noise) -
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AT LA EER B & (Near-infrared optical imaging) & — & 0y Al (& £ 1l > B 5 F
H S B 5T 2% 0 R R Y AT B 47 - Giakos FIEE HEER A NIR > %5t
S T O dm ORI B8~ B ER Rl M s A o B S AR ER P AR Y 5 A R AR Y B 2 4 i
o EA (FEREESS ) FTELSN NIR {7 = 52 5% 5 2 (F 7 68 AP B S 0 B S0 1Y
PR BRAR ) o ZICES By 45 4 R S B R R AH A B B2 o AT AL AN R B 2 U5 A AV E B R
N [5] % 2 0P B Y R 4 R A0 R BB S AH AR B S AL AH sy o 2 o 4 RE TR AR R 4H 4%
GifEREL > ELERELWENLERE - SR NENEEZEBNEIL
Ab ONIR) JiE 6 [ 5 B9 e 2

ERMEHE > EDA)VKBENEBEEN N EFXEFEE R IR E
(visual methods) » 41 E Jj[E - BCBEE > P E % - HstEA RN Z20HE > HE 2
EDA J& 73 #f W £5 W] DU /R A2 1 B A A (formal modeling) =i fi &f M & (L 75 2 FhHY
g - EDA AENWIHEBE I (DA)  EEREBNETRIRENTFNHENE
& (model fitting) fl {& 5% M5k (hypothesis testing) Y s - SRR M 774 (EDA)
P M7 © 9255 T RFEE RO R il S A BR 40 - 40 EORHER B R0 K B8 o A -

TR R IE >t (pEDA) ZH Giakos Fr#ffE - HE( A% & EDA
ZHEN R IR EEIME SR BlA ¢ E A oy 4 A o bR E U7 B Y R [E)
iR E RO E A ERER > EAFENSEIT IS 0 BB ESE
T (formal modeling) Z #MHY JjE o B #5 & - Marotta ZE{H pEDA I Jifi 2 4H &% 19 77
- REMEs - SEETEREEFRETRION -  REKAEE - &E
Br & 2 B g Bl R A B R JE (e AE 4 B K S Y BE SE B 5T - Livanos fE Ff pEDA 53 T Y
JFEE - 38 i ) Welch' s t-test fI p (B #Y 45 5T BB 1F Ry R R & WAL > FR & R
LS ) FOAZ E G2 Y 43 ffi o Shrestha F% AV EH BIHE L 24 0 F T A R E Al
(precancerous) 1 [ 95 8 (cancerous lesions)Hy 1% 58 22 [l (enhanced  diagnosis )

AR ENZERREFTNAEYEMNER N - WENCEREEE DN
( pEDA) - 5 {38 Jil F1 48 Al F0 S AV Bl 4H @R 0y Kool - IR RV SS R R 2 Wi
KE (FWHM) FIEfE#iE (DR) fREA/ (M) 89 H J7 B 2 B 21 414
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8 2 5 E ¢ (2 9% (inherent NIR diffused reflectance polarimetric signals) » #2 fit
T E R EEHS R EIERE - pEDA ERH RN WENEEE > EHEWE—
AN ZE TR > ARG IEE - W ENESMESE R 2E
B NI &S A RIS B IE /NI R Bl (NSCLC) » DL R AE # 42 HY 4 L s
HENMHSWHHEE AN ZE TE -

Single-
Oscilloscope | Pixel P R
| | Detector 2 2
SGU

|Collimator

Analyzer
PC

B+ —  EERe R et Z i A -
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— Qbs. Data

,.frf ‘\' = Gauselan

0,05

0.04 4

Density

T30 Tas Ta0 745 7580 TS IFIZI TES FE|
Amplitude [mw]
Ymin Vmax

B - = 6 5 T 1 0 B 2 M O R A A B R B AR K (FWHM) -

F 1T H



Glass
Hestograrm of Data it with Normal Distrbution

0.06 ] amp data ||
X— —— Momal
0.05F -
0.04 | -
g
@
I onal .

/

0. - .

i} e L . : L L cl | =
215 220 225 230 XS 20 245 250 255 260 265 270

Amplitude (M)

&= 3 (&) 2 BN IR 08 B 89 B T [E - £ H & Hr (normal) 7y 1 & & (fit) -
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MNormal Lung Tissue
Histogram of Data fit with Mormal Distribution

L L L L L

0.06 - 7/'1 ——amp data ||

MNormal

0.05 |- \ -

0.04 |- — -

Density

0.03 -]

0.02F K _

0.01 -

ok I I I
480 490 500 510 520 530 540
Amplitude (mv)

[l - U TE H A 4H 4% < BRI Hik e B ny B 05 & > fE A & B (normal) 73 A5 B & (fit) -
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Carcinoma In-Situ Lung Tissue
Histogram of Data fit with Normal Distribution

T T T T T T

amp data
0.05 Normal
0.04 - —
g 0.03| -

0.02 | _ -
0.01+F .

D L

360 370 380 390 400 410 420 430

Amplitude (mV)

e 7ot BR i 2 BN IR E B e B T [E > (F A & E (normal) 73 A & & (fit) -
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Stage | Carcinoma Lung Tissue
Histogram of Data fit with Normal Distribution

0.05 T T T T T T T =
amp data ]

0.0451 Normal 7T g

0.04 — .

0.035 .

e 111N |
77 N\ -

0.015
0.01F ‘ 1

0.005 .

Density

e~
=

1

' | |

0 L | L
260 270 280 290 300 310 320 330
Amplitude (mV)

[ 7N 5 — P B 2 BN R e B 6 BT [ (5 & T (normal) o3 A & & (fit) -
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Gaussian Fits to Detected Amplitudes from Normal Lung, Carcinoma In-Situ,

and Stage | Carcinoma
30 y
25 "
20 "
=
2
8 15 -
10 .
51 .
0.9 0.92 094 096 0.98 1 1.02 1.04 1.06 1.08 1.1
Normalized Amplitude

B0 ST & M A PRI 0 T B - LB (CIS) LUR | I
(S1C) B 6 932 F -
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Dynamic Range from Histograms of Lung
Tissue Samples

0.1900

0.1800
0.1700
0.1600
0.1500
0.1400
0.1300
0.1200
0.1100
0.1000

D.R. (dB)

Glass Normal Lung  Carcinoma In- Stage |
Situ Carcinoma

&\ BiReEE (DR) EREHKMAVE TEE 2 H(dB) * IE%E ~ &-FAr
FoBERENESR (B3E) - RERRFHENREERZE -
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(VU)o 7 B8 R 2 6 o £ i 4L 40 B0 S M PR R T R R A W R R R R
BEMACERNEERRE - DHEEHBREMBN 5 EERE TR AREE
A i 5 2451 780 69 4L 488 B2 00 0 o R L T O R AR IR R OB Y R TR R TR
BRI EAR(E B - ISR A G (WHO) BB o748 - Bl i I ¥ = i
HER S FAE © @R A AL FE (squamous carcinoma) - A J¥ (adenocarcinoma) @ K4l
ftg & (large  cell  carcinoma)fl/)\ 40 4 (small cell  carcinoma) « 7 3 26 f5 )t
T WHEEA LS SEENAAS  FERE TRIDAENEN - RIBEG
{9 BT B A L S S B 1A R B R E VR ¢ R b 4 Ry /DN A AR A R 9 A
(small cell lung cancer: SCLC) - 3 Bl 74 i i 8 7% f9 o A5 1 H ¥ (L B E
46 12 FE BLAF ¢ JE/NAIFR B RS A (non-small  cell  lung  cancer : NSLC) » H
5 R S/ B R A R R S T (R E

fE4H S22 )7 T AR B - P B E2 52 S A I B (adenocarcinomas) o R 5 {1
Ry R LB A AE AL (FTE R 409% R ARRE ) - i MR N X E e
F R o R R B R R RS B R R R SRR
8 H S 58 i % i (bronchial rinsing) Fi S £E 4 AR E2 22 B o R 40 HE P A 56 2
(intracellular mucin)#7 4H 4% b 52 % 0 1 8 B 22 B A AR W L0 008 T L - B Wi
B R 5 I 35 4 V) R (resection) B B 0 M98 B 1L 9 I A

e B E D - DA RS AR B R IR e CT i 6 5 U7 =X B 0 I
{36 T2 - T B & x 48k % (chest  radiography) Al 41 A 2 f& & (sputum
cytology) {bl <F i i 3 B IH 57 G 1 7 58 7 =X AE 409 e (KKl 8 SE T 3R o S T Al OB 108
o BENREMNEE M ERETEE  EEBEEEEYE > mi) SCLC ¥
(LR R ME M B AT — AR Ffira B - (B £ B (M8 M 5 25 5 ¥ NSCLCSRE » %
25 AL 40 e LB T L R Ry R R B B A RO PPN R S A R A )
S (subclassification) » {H 52 — R A5 » A 2 S i ek Y60 S W e B B 4498 i o S A
;’@ °
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S 1S5 5 O O L B 4 SRS R — R R I R A RS O 2 T
SEREHE A B % R B O I L AR A IR ¢ TE AL 4 R R R R B M
A Bk Fe B O AR e HB BB ALTT B » B — T E B BN (R aEE
414k ( “good differentiation : #74p{L" ) AH LY J55 B A8 1 45 6 o A Ik 35 A L 155
SR o B R B BT 85 M % SR A K R T T R R o A AL
A EE R EAMNER  MAEERENEREEEETES MR
4o — 1B 3 B L - 2 B R B B A G A BT 0 T B BR 8% 0 — 52 VT DU Bl
B3 52 A H 5 9 4L 0 R RS T ORS00 R AR AROR 6 L B AT E MR E BT A -

S5 4 B EY 53 1 R 4H 4% %% 1 (cell  segmentation  and  tissue characterization)
9 T R 5] 53 417 05 7% B B2 A BB & B (international bibliography) > 1 - Giakos
At B 0 (o st B A 8 I 0 6% SO A R PR o O ALk B L ST O A 4
4 o FE FI S R BE 6 K2 1) B S B MR A7 (polarimetric  backscattering detection
techniques) > #& Y {E K 7 { #iE - % & - B2 U 2 % (polarizer-transmitter-receiver
configuration) » & {5 1 ¥ 52 0 & 1 45 51 45 7 009 B EL T 0 &5 1 B EL D7 [ - AR
9 1 55 45 SR 5 T B R 1 B S R A Ay L B R Y O B M (S R o 1E SO P 4R
Y E A A L B S LT B R B 95 4L 4 52 % F1) P W 48 48 4% (neural network) (9

{443 %8 (color classification) 14 i 53 %] J7 % (cell  segmentation  scheme) - i&
5 1 5 B R 0K b L e i R (spike  noise) o e g 4y i AR 0 B B
B & 53 A > {804 5 SH R T R R S O B T AR IR I - 1 S 0T A9 B —
TE SO 0 b B N B B R Y B RS E B A G 0 B AR T 5T A
et 1 FLAR W AR B - B 1R R B TR BN BB P B A A 4y P Y CIELab BB 2z
] 60 S0 58 B 2 s b o4 L 00 B 8 3 o K o 40 o R 1 o L 4O 11 4 B A £
53 RERE 1 P 148 2 % 120 20 88 O % 44V B UG BE B (Euclidean distance) 2K #E 1T 5 #A1T 43
A7 7 3% D T R L TR B 1 TR RO A PO B 10 0 BR U9 R B T AL
P -

EABBEZBEEEENEHSE T E CERT S BIE N2
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Jiik o Bt oy E U7 A B i 45 & 0y 48 8 2= 5 G A U 15 A (total-variation noise
filtering model) - & 1Y 47 &£ (graph based clustering) ~ H 2 ¥ &% 45 & 55 M 2 HY
(object recognition incorporating  feature  extraction) - 5 {2 3% = 1 43 5H
(feature selection and classification) » DL{#H &z B 2% 35 P HR B 88 1 3% > & 4% (&
F B U BT #Y 75 7% (active  contour  approach) > A< B b {5 5 BT W S5 Y 22 S -
EBEEB ORI ERG T Ry EERM - BB RCBE O ZEMETT Ik
B EMF SRR E RN &AM ER 2= - GIAIEL ~ &R F0EE 5k oy #0 B SR
& A 4L BH (58 JE (pure color intensity) o B AN &2 (6 g H U7 74 B Bl &t 6 A S
i € B 25 B o SRk B Bh Z 0 0 A R A B BR R Y B R T 0 By (58 A
& ¥ 47 fi# (fusing  color decomposition) ~ ¥ % 43 47 #7 (principal component
analysis) ~ 52 & 47 #f (image clustering) 1 & 15k 4= & (region  growing) Y & 34 47 &
HR G 45 1 (segmenting  glandular structures) » {H fii 75 15 21 ££ 4l B 5 4H &% o0 (B HY 72
2 &AM -

R % % H A4l AE > B R il A 45 & 0 E M AIE B & s (8 AR B 56 R o B B¢
HEHEmEEN —EEREHMNER - FARPTR T ZE T —EH%EE=EH LAY
B R 52 G o0 & U574 0 Bl & 2 HURH 82 5 Tk (key  features) ~ K-35 {H (k-means)Hy
#ZE M R HEER (Mean  Shift; MSH) o3 B 5 il fifi 51 % 12 1 A6 A% A0 4
& 38 5 47 7K 28 47 & £ (watershed  transform) & “ & JE 28 (filter)” F1 5@ =8 &L B i 1Y
i R iR R EE  REUBEPREENN S EETHRETE  REEE
7 0 FEAE 2% o A AR B AR BRAT T A 2 5 R R n BOIR ~ H SR BN SRR N s G B
HU 2 8 B 12 09 A o] & SRR 01T = BE S - o 48 BR 7S S BB B &5 1 A0 R~ E 2 BFAS
By ¥ R AH &k 0 JH 50k o BRI R - 35 2 /D 858 BEAY B T 52 £ T A S 4 AR 1 I
M Re 2 EME R ER - AL FE G E S RE S R EEE SR A& A
AH &k Bl AR 2 -

2 s o B e B &R 98 (pixel intensity) Z & & %2 & &l (pure color

information)#y g 12 1% - mBLAE HSV ZE P @A - A MSH J5 A1 (3R
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643 (Hue  component) 5T & #) € 25 A& R BA 2 1& 47 (color  differentiation) 2 fi&
#E & 18 JH ] (candidate region classes) iy % & 0 it 51 41 e 77 & (cell  segments)- 5
THEER “ERE G (color classes)” HYEH k HYEEN - BT kK H{EAY G
& A1 % 7% 76 (Hue and Saturation channels) Z 73 Bf - {RIZAEBA SR T o0 A dH & (0
HIRE e - 5t 5 4 BEL Ay 4 P R e 0k o B 1% P B > 93 /K 38 0 #1102 (watershed  transform)
JEF Y (528 V 58 [Z (intensity  channel V) - £ {1t B8 % 4 B % 1 358 55 — {1 73 & 4 51
(segmentation  estimation) f1{x & i k 5 1H 77 B# 20 B o (k-means clustering step)
BEH N HE SN L BER REREBBEREE > GEYMEZA B (nucle
segment) p Eoda HEAH B EAV A A © et E R BH BN AFERFMH - U8 &
(perimeter) » [ fif (area) > J& ik (shape) 1 4H B #2% /41 AL () LE 2% (nuclei/cell ratio) - &
WEFERTIE By 05 0% - DARTAHER U R BT I 55 M BOA E N R B H X e i iy
BEAREE T IHN IR -

A FENHE SR E - - BENAERNECGEEEEENITE
E Y Hii 4H 4% 1Y D) 7 #0022 & A R B W oy i A MR BB R 2 (AT BT RE NP RE R AL -
HmgmwgmEE— MY - HEmae T E B RERER 52 &0
(image clustering) ~ 73 7K %8 77 7% (watershed  transform) ~ B{E2JP A8 22 » R 2K
g3 At 12 B HY 4l BB 1 38 2 TP IR R0 R /N BY E B B AL Z Bl B S &R R AL U7 0k - B ILAE
By )2 &5 SR eI - ] DU 70 8 4 B & (i R 4 B 2 dH &8 N Y B S TP /8 0 & AT B
8 Ty B (neoplasia) ~ BB A R ECAHRE NS JEAY RTREME » BEOTEERI IR BE R
BRI RAVEIE SR T — B0t E] - 2K B s S B Or BT 52 0 B9 o0 JH 5 A Y
f i T4 A1 2 7 14 (robustness and accuracy) » i 2 gl /5 — IR & B A @ E AV B T
AENBRERETEEZSEH N RIS -

%21 H



T VY C B RO A f B A A B A R &

Varies within normal

Cell size Varies within normal limits limi
1mits
Varies within normal limits Irrecular shapes in
Cell shape and independently from [Treet b
. increased frequency
tissue type
Nucleus size Varies within the limits of Significant variation
cell cycle
Nucleus Generally spherical Irregular shapes and
shape forms
Chromatin Fine granular and transparent Abundant granular and
structure & P blurred
Large, irregularly
Nucleoli Smalll, ’regu’larly shaped, shaped, increased in
limited in number
number
Connectivity Excellent Poor
Surface
structure Microvilli in limited Microvilli of varying
under the positions size in the internal area
microscope
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Vimage component
€ P Transformation to
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¢ space
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cell nuclei
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Cell2

G oi)

GdeTRoR

“#Cell No3. .

MuticleiNE,
wCell No6 ./

B

Area
12898.0
25032.0

927.0
6564.0

23770
20726.0

508.0
807.0

1120.0
4316.0

5401.0
16670.0

Magnification x400

Cancerous
cell

Eccentricity MajorAxis MinorAxis Perimeter

0.7
0.7

0.8
0.8

0.8
0.7

0.9
0.7
0.7
0.8

0.8
0.3

152.3
212.3

44.5
155.8

82.9
200.5

39.4
42.3

105.7
206.4

109.1
151.9

27.3
91.8

$2.6
147.6

17.1
26.3

65.5
106.4
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459.5
680.2

131.8
643.4

235.9
1010.6

107.4
108.9

©t-—

Incraasad siza of
nuclei with respect
to cell region

Eccentricityis a pure
number, all other
parameters are
measured in pixels

Increased size of
nuclei with respect to
the average nuclei
size
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Modeling) & & -~ % 1L /& ¥ (Image Enhancement) - § (% > {@ & (Image
Restoration) « £ {% 57 fif (Image Analysis) « § {% & & (Image Reconstruction) -
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15:30 Enhanced Duagnoss and Imaging Techniques
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16:30
16:00-
17:30
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16:45 Session
16:45-
17:45

Image Analpsis and Processing |
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10:00- Shidant Awards & Closing
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Reception Dinner

Wednesday, September 16

07:30 - 09:00

Ragistration
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09:00 - 09:10

Welcome message from Genaral Chair
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0%9:10 - 09:30

Welcome Message from Local Chalrs
Room: E4-G053

09:30 - 10:30

Lecture 1: Impact of Molecular Imaging for diagnosis and treatment of cancer
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10:30 - 10:50

Coffee Break

11:00 - 12:00

Lecture 2: Biomedical Image Processing - Advanced Concepts in Breast Cancer Evaluation

Raom: E4-G053

12:00 - 13:20

Lecture 3: Light Scattering Techniques: Movel Applications in Cancer Research and Pharmaceutical
Industry

Radom: E4-G053

13:20 - 14:30
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14:30 - 15:30

Innovative Detection Systems and Technigues
Room: E4-G053

Chairs: Wu Gao (Northwestern Polytechnical University, P.R, China), Jinggiong Zhang (North China Electric
Poweer University, P.R, China)



14:30 A Mowvel Front-End Electronic System with Full-Customized Readout ASIC and Post
Digital Pulse Shaping for CZT-Based PET Imaging
Wu Gao (Northwestern Polytechnical University, P.R. China)
This paper presents a novel front-end electronic system dedicated to CZT detectars for pesitron-emission tomagranhy (PET)
imaging apphcations. [t & implemented by full-customized readout applcation-specific integrated circuits with a post digital
pulse shaping algorithm in FFGA, In the front-end readout ASIC, the preamalifier using split-let topalogy, the variable gain
amalifier, the multiple-point sampling ramp ADC are discussed in detail. Meanwhile, the design technigues of digital CR-RC
shaping and the digital trapezoidal shaping are introduced. A prototype ASIC is implemented in CMO5 0.35 pm. The
preliminary results hawe been obtained. The detection range of the gamma ray is from 11.2 ke to 550 ke¥. The ineanty of
the autput voltage & |ess than 1 %. The gain of the resdout channel & 40.2 ¥/ pC. The test results shaw that the proposed
frort-and slectronics i appropriable for PET imaging applcations,

14:45 An FPGA-based Lock-In Detection System to Epable Chamical Spacies Tomography Using

TDOLAS
Andrea Chighine and Edward Fisher {University of Edinburgh, United Kingdom); David Wilson,
Michael Lengden and Walter Johnstone (University of Strathclyde, Unibed Kingdom); Hugh McCann
{The University of Edinburgh, United Kingdam)
This paper presents tha design, implementation and Dest of & compadt, kw-cost and fully digital signal recowery systeam for
tunable mode kxser absoephion spectroscopy (TOLAS) In narrow ling-width gas sensing applications, An FRGA-based dgital
lack=in ampdfier (DLTA), in conjunction with TRLAS wsing the wavelangth medulation spectrascogy [WMS) techrigque, is
utilized to demodulate and extract firss [Lf] and secord {2F) harmonic signats for a narrow CO2 Teature In the spactrum
region of 1997.2nm. The spectrum in this wavelength region shows suftably weak water absorption, enabling CO2 detection
wilth high resolution. Gas-cell experiments sere camied out using the DLIA and a corventional rack-mounted commaercial
lodk-in amplifier. The compansocn between the two systems shows good agresment, walidating the feasbilty of this
approach and demonstrating the prospect for extension to a massively multi-channel system to implement Chemical
Speoiss Tomography.

15:00 Development of 36M-Pixel Micro-CT Using Digital Single-Lens Reflex Camera
Keljl Umetani (Japan Synchrotron Radiation Research Instibute, Japan); Yoshikl Kawata (Unlversity
of Tokushima, Japan); Moboru Niki (The University of Tokushima, Japan}; Harumi Itoh (University
of Fukui, Japan)
& high-resaluticn, large feld-of-wiew micre-CT eystem s indspensable for the visualzation of fine three-dimersienal (3-D)
structures of large human lung specimans. 1t dragtically increases the overall number of defector pixels. At the SPring-8
synchrotron radiation facility, a micre-CT system based an @ 10M-pixel 00D camera was developed over a decads aga far
3D ppaciman imaging of centimatar-sized ohjects with approximataly 7 ym spatial resolution and a fald of view of 23.6
mm width ® 15.5 mm height. Recent studies requine higher spatial resclution and wider fizdd - o - view #ystems. Detectars
with a spatial resolution of around 5 pm can wisualize capillanes in the lung specimens. Accordingly, a wide field-af-wiew
micro-CT system with a spatial resclution af about 5 pm |5 under dewslopment using a 36M-pixed digital single-lens reflex
camers.

15:15 Coke Deposition Detection Through the Analysis of Catalyst Images

Jingglong Zhang and Wenblas Zhang (North China Electric Power University, P.R. China); Yong Yan
{University of Kent, United Kingdom)

Coka deposition on catalyst will not ondy reduce catalytic activity and selactivily, bt aleo affact the prodict vield, the
reaction residence tme, the regenerator temperature and 50 on. A5 a result, It 15 necessanry to measare the amount of coks
depasition an catalyst. This paper proposes & new method based on image anatysis. &n Image acqussition system consisting
of @ flathed scanner and an opaque cover |5 ussd ta obtain catalyst images. After Imaging protessing and analysis, the gray
larper |5 selected to be the mast effectee colour layer for colour festures extraction based on a disciminability indes, O
Eight colour features (mean, variance, skewness, sntrogy, energy, H, S, V] are extracted from images with a good ability ta
classify the catalysts with different coke amount. Furthermere, the results show that there is a significant linear correlation
between the H value and amount of coke deposition on catalyst, which could reflect the coke deposibed state and ooking
progress effectively,

Ramote Sensing, Ladars, Lidars

Room: E4-G051
Chair: Amgus F. C. Errington (University of Saskatchewan, Canada)

14:30 A Thresholding Technigue for Differentiation of Materials Used in Remote Sensing
Suman Shrestha (University of Massachusetts Medical Schiool & University of Akron, USA); George

C Giakos [Manhattan College, USA)

This paper introduces 8 new remote sensing technigue based on polarimetnic detection principles, aimed at enhandng the
dizcrimination of unresolved materials, Amarphous Slcon and Polysilicon. Some of the polarimetric measurements
perfarmed at differant angles of incidence (angular rotatons] of these material srepresented using badcscatbered
palarimetric signals oblained with & palarimelnc sysbem (Dest bed), A few discrimination Dachnigue of these materials based
an their angle of rotaticn has Been presanted, This technique caloulates the rotation angle st which mazirnum Sscrimination
Belween these materials is possibe usng a threshelding method, Based cn the infial resulls, it can be said that maximum
discrimination batwaen the materials s pessible mare at off-axis angles than at the angle of incidenca,

14:45 Reflectance Modelling Using Terrestrial LIDAR Intensity Data
Angus F. C. Errington and Brian Daku {University of Saskatchewan, Canada); Amnfinn Prugger
{Potash Corporation of Saskatchewan Inc., Canada)

With the mcressing uss of Terrestrisl Leser Scanmers (TLSt) to sense vanous snsvironments it becomes inoreasingly
Aecesiary o develap autaomated processing techriques to deal with the large amount of data generabed, To aid in tha
sutomatic processing, resssrchers bave recenthy bean tuming to the use of ©intensity” dets returmed by TLSs as an
additicaal source af infarmation. Tdeally a value that is independent af distance ard incidersce angle, and that instead is
related [o the surface properties being scanned is desired, For difuse swefaces this valse is termed the refllectance, A
rmethod for modalling the reflectance of o diffuse surface psing returned intensity, angle of incdernos ard range obtained
from TLSs is presented, Tha modal is applied o two diferent TLS nstruments, a Fares Focus3D and Riegl VZ-400, A model is
parametrizad far each instrumant using data abtained in an undergrownd potash mirs, For the Riegl nstrumant the madel s
warified using & data sat abtaenad abowe growund, in & grass playing fiekd, The standard daviation of eror i 0,064 or 6.4%.
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Far the Fare instrument the model is abtaired using ondy a subsst of the acquired data set and verified with the remainder.
The standard desiation Tee the Fare model is 0,061 ar 6, 1%,

15:00 A Novel Analysis Method of Deformation Accuracy for Spaceborna P5-DInSAR
Song Chen and Huaping Xu (Beihang University, P.R. China); Chunsheng Li (BeiHang University,
P.A. China}; Jianlong LI (Belhang University, B.R. China); Wel Li (Shanghai Institute of Satellite
Engineering, P.R. China)
Spacsbome FS-DINSAR & an advanced remote sensing techralogy for achivang global surface deformaticn measurement, it
has a series af advantages such as all time and weather, low cost, high deformation acouracy and so on. This paper focuses
on the deformation acouracy of PS-DInSAR. Based on basic principle of spacsborme OInSaf, this paper imbrodoces the
principle of PS-DInSAR, and s=ts up the mathematical model of PS-DInSAR deformation accuracy, deduces the sccuracy
model of PS-DINSAR deformation detection by & novel method. Besides, PS-DInSAR deformation acouracy is analyzed by
simulaticn. The ress=arch of this paper has guiding significance for the analysis of specsbome PS-DIRSAR overall
perfarmands,

15:15 P5-DInSAR Deformation Velocity Estimation by the Compressive Sensing

Jingting Li and Xu (Beihang Unlversity, P.R. China)

PE-DInSAR has been & tool for detecting surface micre-defarmation. However, the tedhnique is constrained by the quantity
of SAR images which should be more than 30, Compressive Sensng (C5) s 8 new method of signal processing and allows
rescovering signal stably with fewer measurements, The paper applied C5 ta PS-DInSAR after analyzing the sparsity of data
and proposed a nowel methed 10 estimate the defarmation velodity with a high suwacy by using lewes SAR mages, Our
method will reduce the redeadant data, A sosne with 8 cone-shaped peak B dasigned bo generale SAR images. Simulation
ressiills are présented 1o vakdate our mathod,

15:30 - 16:30
Electrical Tomographic Imaging Technigues

Room: E4-GOS3
Chairs: Wuglang Yang {The University of Manchester, United Kingdom, Jiamin ¥Ye {Chinese Academy of
Sciences, P.R. China)

15:30 Image Reconstruction for Electrical Resistance Tomography Based on Extended

Sensitivity Matrix
Jiamin Ye [Chinese Academy of Sciences, P.R. China}); Mingxu Mao and Jiaolong Zhang (Institute of
Engineering Thermophysics, Chinese Academy of Sciences, P.R. China); Haigang Wang {University
of Manchester, United Kingdom); Wugiang Yang {The University of Manchester, United Kingdom)
Image recorstruction for electrical resistance tomography = an ill-posed and ill-conditoned problem, To enhance the imags
quakty, a regulanzed method should be applied for the image recorstruction. Howewsr, mast of the existing algorthm is
based on a8 sensitvity matric. In this paper, & new extended sersitivity matriz i designed and used for image
reonatruclEan. The extended senditivity malris & consisting of & lob of Block bases al mixed sized, An image recarstrection
algorithen for eactrical resistance tomography based on the extended sensitivity matria and Landweber iteration & carried
oul, Simulaticn results show that the proposed method has a good perfarmande,

15:45 Excitation Strategy for Three-dimensional Electrical Capacitance Tomography Sensor

Mingxu Mag [Institute of Engineering Thermophysics, Chinese Academy of Sciences, P.R. China};
Jiamin Ye [Chinese Academy of Sclences, P.R. China); Halgang Wang (University of Manchester,
United Kingdom); laolong Zhang (Institute of Englneering Thermophysics, Chinese Academy of
Sciences, P.R. China); Wugiang Yang (The Unlversity of Manchester, United Kingdom)
The mulipke electrode excfation strategy has been appled in bwo-dimensional electrical capadtanos tomagraphy (ECT)
sensors to improve the image qualty. The aim of this research & to investigate the performance of multi-electrocs
exoiation strategy in thres-dimensional (30) ECT sensor. Three different exciation sirategies are considered for
comparisan, including the smgle-eiectrode =xotation, dusl-electrode exotation in the same plane and dwal-electrode
exptation in different planes. The optimal number of iterations based on the maximum carrelation coefficients s used to
reconstruct the images using simulation data by Landweber it=ration algarithm. Simulation results show that the single-
alacirode axcitabon strategy outparfonms the ather beo strabegies.

16:00 A Modified L-curve Method for Choosing Regularization Parameter in Electrical

Resistance Tomography
Yang Pel, Yankin Xu and Feng Dong (Tianjin University, P.R. China)
Regularization methods are widely used in dealing with the ll-posed Inwerse problem of electrical resistance tomaography
{ERT). One of the most well-known reguianzation technique is Tikhonaow method, which is 2 parameter-dependent method.
& progper cholce of regularization parameter |5 cnscial In obtaining an effickent regularization saluticn for the inverss
problem. The L-curve method s known as ane af the most popular regularization parameter choice rules, however @ may
fail in mome situatons, The investigaton on those failed situations shows that a new cormesr point often appears on the
L-curve and the parameter corresponding to the new cormer pomt can obtain a better solution than the one comesponding
o the traditional global cormer point, Based on this observation, 8 modfied L-curve method is proposed using the new
cormer poinl. Morsaver Dwe Stralegies aré provided o implément the modifed method--ore 18 badsd on the Saoond-orer
differertial of L-curee while the other is based on the curvature of L-turve. The modified L-curee method = examined by
nurnerical simulations for typical conductivity distributions. And the results indcabe that the modified method can achieve a
mcea alficient salution and improve tha quality of reconstructed images in comparisan with the traditional L-curve method,
Thie madified L-curve methoad extends the application of L-curae in the feld of chaosing regularization paramsater and can
also b wsed in cthar kinds of temegraphy.

16:15 Electrical Capacitance Tomography Based Imaging of Nigh-contrast Gas-liguid Annular
Flow
Jin Zheng, ¥i Li and Lihui Peng (Tsinghua University, P.R. China}

Gas-liguid annular Mow with thin thickmess often occurs in industry scenario amd can be gererated in laboratory Tor
ressarch, Imaging of gas-liguid annubar flow can derive the thickress of the annular fow, Further more caloulate the gas
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liquid ratio, a5 well as help monitor the status of the gas-liqusd annular Mow in the process, In this paper, an electrical
capacitance tomography (ECT) based method for imaging of gas-liquid annular Now is intreduced, which focuses on image
reconstructon and estimation of annulus thickmess with high-contrast dielectric, The oross-section image is recornstrudted
from the compensalied capacitances of an ECT sensor and is used o estimate the Bquid film thickness,

Imaging Instrumentation Design and Technigues

Room: E4-GO51
Chairs: Mik Syahrirm Nik Anwar (Universiti Teknikal Malaysia Melaka, Malaysia), Shuhong Sun [Tongji
University, P.R. China)

15:30 Extended Focused Imaging in a Holaographic Microscopy Imaging
Zhenbo Ren, Ni Chen, Antony C. 5. Chan and Edmund ¥. Lam {University of Hong Kong, Hong
Kong)
In mast aptical imaging dystems, a three-dimensional chject lving within the depth-of-field (DOF) will produce a clear and
sharp image, while the parts outside will become blurry. Therefore, espadally in microscopy, increasng the DOF = highly
desirable, which can Be achieved computationally through extended facused imaging (EFT). To corstruct the EFT image, we
first uge a depth-=fram=rocus algarithm to create a depth map for each pixel by caloulating s entrapy. Based on the depth
mag, we show how (o acheeve EF] in a holographic micrascopy imaging system called cplical scapning holography
Comguiational recults on objects with maultiple axial secticns are presentad to walidate the propesed approach,

15:45 A Portable Single-Pixel Camera Based on Coarse-To-Fine Coding Light
Hao Yu (Mational University of Defense Technology, PLR, China); Yu Liu {National University of
Defence Technology, P.R. China); Yang Peng, Wei ¥u and Macjun Zhang (Mational University of
Defense Technology, P.R. China)
Simgle-pixel imaging bas=d on compressive sensng theary is a nowvel techinigue that emerged in the past decade. Maowever,
the majority of existing single-pixel camweras are too complex to realize out of labaratory. In this paper, we proposs &
portable compressive imaging camera platform conssting of & podket projector and an opbical power sensor. We use the
projecior to cast the fexible compressie sensing pattern generated by the computer program. In addition, this work
introduces @ quick caarse-to-fine model that can explore the abject cutline information and congeguently reduce redurdant
computations in adwvance. Simulation and real expariments show that compared with exiEting techniques, the prapoded
plathenm ardd approach demansirates Mgher Pecovery scurady with kEs tme consemptian.

16:00 Through-the-Wall Human Sensing Based on Change Detection
Mik Syahrim Mik Anwar (Universiti Teknikal Malaysia Melaka, Malaysia); Mohd Zaid Abdullah
{Universiti Sains Malaysia & Engineering Campus, Malaysia)
The ability to sense the presence of human through visually obscure barriers can be vseful in many critical missions like the
search and rescue operation. Dwe to the nature of a humnan target which regularty moves, theoretically the Change
Detectian [CD) principle can be amployed for detection, Experiments were parformed in the controlled anvirenment wtilizing
10 cm thick brick wall in order to validate this theory. It was decowered that the CD scheme in combination with DAS based
beamlfarmer s sensltive 10 changes due Lo position, postural and breathing. IU S akso possibhe 1o diferentiabe belwean a
sitting and standing tanget from the images in the wertical plana,

16:15 A Portable 2D White Light Imaging System for CAD of Facial Prosthesis
Shuhong Sun and Jian Wang (Tongji University, P.R. China}); ¥iaobo Chen (Shanghai Jiao Tong
University, P.R. China); Xiaoyu Gu {Shanghai 9th People Hospital, P.R. China); Jin Sun (Shanghai
Jiao Teng University, P.R, China)
Accurate acquisibon of 3D fadal surface data is important o CAD of facial prosthess in order to restone the patients’
appearance. However, most of the existing facial imaging systems are required to be ficed in & specal room reguiring
certain lighting conditions. In this paper, a portable 3D white light imaging system for CAD of facial prosthess s
development. This system consists of two messurement sensors which can scan and regster both sides of the patients'
face. Compared with other methads, this system is fast, compact, safe and resists to the surroundings. A detailed system
mathematical model is deduced and a systern calBration methad s proposed o ensure the messurement accuracy. This
system hias been succassfully appliad ta the clinical applcations,

16:30 - 16:45
Coffee Break
16:45 - 17:45

Efficient Segmentation Technigues

Fioom: E4-G051
Chair: Andrze) Skalskl [AGH University of Science and Technology, Poland)

16:45 Container Based Parallelization for Faster and Reliable Image Segmentation
Mohan Muppldl {University of Texas at San Antonlo & ACE Lab, USA); Paul Rad (Rackspace, USA);
Sos Agaian (University of Texas, San Antonio, USA); Mo Jamshidi (University of Texas at San
Antonio & University of Texas @ San Antonio, USA)
Ir this paper, we describe a scalabls and econcmical architecture For parfarming container baged paralleization b obtain
tha hest possible guantized mage wsing differant guantization techniguas on the doud. This approach using containars can
bi scaled to be used with huge datasets, The quantization tachriques used in this paper ang fuzzy entropy and genatic
algorithm based techniques. Different types of membership functions are used i each technigue to calculate the fuzry
entropy. The best possible quantized image is determined using the Strisctural Similanty Index (SSIM). This |s a futuristic
approach for soiving engthy repetitive seral problems 0 a paralel and eccnomical way. As expected the results
significartly better than the serial approach.
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17:00 A Robust Algorithm for Segmentation of Blood Vessels in the Presence of Lesions in

Retinal Fundus Images
Amng Waheed and Zahra Waheed (College of Electrical and Mechanical Engineering, NUST,
Pakistan); Muhammad Usman Akram (CEME NUST, Pakistan)
Diabsatic Ratinopathy is a vascular dsceder caused by the variations in blood vessels pattern of retina which appears as
lesions, Segmantatian of bood vessals in the p a of lasians i a challanging task. This paper proposes a rabust meathod
for acourate segmentation of blocd vesseds In retinal images even in the presence of lesions. The proposed method invalves
threa main steps to cater false wassels aftar applying vessals segmantation mathod, First step s to axtract region basad
features. This approach is based on region dassification using a featwrs vectar of 10 discriminating fextures. Then feature
selection is performed to get the best features. Lastly, blood vessels dassification is performed wsing Support Vector
Machine {5VWM} classfier to categorize sach region a5 true vessel and false vessel. The proposed approach s tested an bhe
dataset of fundus smages from normal and abnormal DR, patients and gives good segmentation results even in the presence
of lesans,

17:15 Prostate Segmentation in CT Data Using Active Shape Model Built by HoG and Non-Rigid
Iterative Closest Point Registration
Andrze] Skalski, Artur Kos and Tomasz P. Zielinski (AGH University of Science and Technology,
Poland); Piotr Kedzierawski [HellyCross Cancer Center, Poland); Pawel Kukolowicz (The Maria
Skhodowska-Curie Institube of Oncalogy, Poland)
I the paper & rew methad for prostate segenentation in computed tomageaply (CT) data is propesed, In the prapessd
appraach, first, correspanding pointe of tFaining data sets are Tound wsing point closds genaration by Marching Cubas
algorithm and nan-rigid Tterative Closast Points registration. After that, having the corresponding points available, the
statistical modal of the prostate is built by the Active Shape Modal [ASM), A5 a feature veclor histogram of image gradient
{HoG) is utlized. Finally, tha ASM is usad once more for the target prostate segmentation: the statistical prostate modal is
fitted to the CT data. Efficency of the proposed segmentation algarithm ks valdated using the Dice coeffickent reaching the
walue 0.EOT with standard deviation 0.045, The method can cope with data anisotrogy.

17:30 Segmentation of Far-infrared Pedestrians for Advanced Driver-gssistance Systems

Guohua Wang, Qiong Liu and Zhenju Wang (South Ching University of Technology, P.R, China)
Rohist and afficient Far-infrared (FIR) pedastrian seqmantation under oubdoar amdnonment i chalenging far aceancad
driver-assistance systems [ADAS], in order to address the probbems that the existing methods are easy to be nterfered by
warins hackground targets, varcus pedastrian scalas, and images nose. This papear proposes a padestrian sagmentation
method In far-infrared image for ADAS to address the above three problems: Firstly, with the purpose of reducing the
imterference of background targets, we design a road harizontal plane estimation algorithm to lecate the area-of-interest
(a0l and a pixel-intensity wertical projection s utilized within the AD1. Secondly, In order to reduce the interference of
warious pedestrian scales, the width of each estimated vertical image stripe (denotes the width of a pedestrian) is regarded
&% & key parameter to quede the binary segmentation algonthim. Thirdly, we wed proper morphological cperations to deal
with the image noise. Experiments conducted on extensive urban image sequences indicate that, compared with bwo stabe-
of-art algarithms, the methed propossd in this research is more relisbie and is Easble for practical applications.

16:45 - 17:30
Mon-Invasive Biomedical Imaging

Room: E4-GOS3
Chair: James Basilion [Case Western Reserve University, USA)

16:45 Detection of Macular Whitening and Retinal Hemorrhages for Diagnosis of Malarial

Retinopatfy
Asra Ashraf (College of Electrical & Mechanical Enginnering & MUST, Pakistan); Muhammad Usman
Akram (CEME MUST, Pakistan); Shahzad Sheikh {Mational University of Sciences & Technology,
Pakistan)
Retinopathy deals with the abnarmalities assooated with human retna. Retinal whitering and hemorrhages are the most
common lesions present n the image. Furthermore pressnce or retinal whitening = macular region contributes to vision
logs, A putamated system bassd an image procasEing an maching |eaming Weals have been used far sarly detectian of
hemorrhages and whitening to prevent from other severs disssse and vision loss. For the detection of retnal whitening,
wibiile régiond are localized frat than a 28t of featunes s extracted out of which mast relevant are uded far classification, Tha
hemorrhages are detected by apolying llumanation equalization Tollowing with the segmentation of hemarrhages and
wassels, the amall false regions are remawed Lo acourately detect hemorrhages, The proposed system achisves an average
accuracy of 903 and 97.3% for ratinal whitaning and hamorrhages respectively

17:00 A Review Analysis on Early Glavcoma Detection Using Structural Features
Anum Abdul Salam (College of Electrical B Mechanical Engineering NUST & MUST, Pakistan);
Muhammad Usman Akram {CEME MUST, Pakistan); Syed Muhammad Anwar (University of

Engine=ring and Technology Taxila, Pakistan)

Glawcoma is an eye dissase that might cause severe destruction and permanent blindness  not detected at an early stage.
Glawooma is also called silent théef of sight. Glaucoma can be detected using structural and functional features, Functional
features are observed by visual field testing and to observe structural features Optical Coherence Tomography (OCT) and
Fundus images are the most widely used medical imaging technigues, Jptic nerve head (OWH], Retinal layers are the key
source and most repeatable structural features to detect structural changes in the reting of glaucomatous eyes, This papser
presents @ review on different glaucoma detection technéques: from dinical and machine learning perspectives. The paper
also highlights the furcticnal and structural features and their significance with respect to digital furdus ard OCT images far
alaisccma dataction, It conchides that structural features ar mare precices for early glaucoma defection as compared 1o
functional Teatures, Mareower, using Fybrid features in training classifiers and correlating resuls of both Tundus and OCT
iMagas can yiekd Mmone aocurale resils.

17:15 Review of OCT and Fundus Images for Detection of Macwlar Edema

%41 H



Taimur Hassan and Ammara Nasim (Bahria University, Pakistan)}; Mubhammad Usman Akram {CEME
NUST, Pakistan); Bllal Hassan (Unlversity of Engineering and Technology, Taxila, Pakistan);
Shafaat Ahmed Bazaz (Center for Advanced Studles in Engineering (CASE), Pakistan)

Macula i an oval shaped area near the center of hsman reting that covers the area of S500 microns and at &5 center, thene
Is a small pit known as fovea with the diameter of 1500 micrans. Macular disorders inealve group of diseases that damages
macula resulting In blindness or wision |oss. Macular Edema ™E' s the most common disease relabed to maoula, The
symptoms for this dissase usually appear in final stages to patient when it is very diffioult o cure it and at that time it can
cause severe damage to central vision, However if & is detected in early stages then it can be easily cured. Different
techmigues that are vsed to detect ME are Fundus Photography [also known as Fundography], Fluorescein Angiography 'Fa'
and Optical Coherence Tomography "0CT. Earlier, fundography was the most widely used test to detect ME. But now a days
QCT is being widely used for detecting this GEease due Lo its abilly bo detect small changes in sub-retinal layers. In this
paper, we present 8 detailed comparison betwesn Fundography and OCT imaging technolegy for the detection of Macular
Edema wsing our own dalasel provided to us by Armed Forges Iestitube of Ophthalmology [AFIO} Rawalpindi, Total 64
patients were studied in this axp by examining their fundus and OCT images where 15 patients had ME while 49
e haalthy persons, OCT images provide an objective avaluiation of early malar edema 85 comparad bo fundography,

Gala Dinmer

Thursday, September 17

09:00 - 10:00
Advanced Medical Imaging Systems and Techniques

Room: E4-G053
Chair: Evangelos Groumpas (National Technical University of Athens & Institute of Communications and
Computer Systems, Greece)

09:00 A Microwave Breast Imaging System Using Elliptical Uniplanar Antennas in a Circular-

Array Setup
Maria Koutsoupidou (Institute of Communications and Computer Systems - NTUA, Gresce);
Evangelos Groumpas {National Technical University of Athens & Institute of Communications and
Computer Systems, Greece); Constanting G. Kakoyiannis (MNational Technical University of Athens
& Instibute of Communication and Computer Sysbems, Greece); Irene Karanasiouw (Institute of
Communication and Computer Systems, Mational Technical University of Athens, Greece); Michalis
Gargalakos {Institutte of Communications and Computer Systems, Greece); Mikolaos Uzunoglu
{MNatlanal Technlcal University Athens, Gresca)
Microwawe tomagraphy has attracted significant research interest 2 it offers a non-lenizing diagnostic technikquee for breast
cancer. A Microwave Breast Imaging systermn comprises an armay af antennas, which llluminate the tissue and measure the
scatbered energy in order to spatially allocate the dielectric perméttivity and condwctivity of the tisswe. The radiating
elamants of a MB] system should be compact and wideband. The paper describes an elliptical uniplanar antsnna of 40 mm
®x 50 mm size that operates in the 1.53-3.31 GHz range when placed against a breast phantom. The antenna is used as
radiating =lement in & ciroular-array sstup sround 8 hemispherical phantom. Semulated and measured dats of the proposed
array are presented and show satisfying agreement and systermn performance,

09:15 Breast Cancer Detection in Digital Mammograms

Kanchan Kashayp (FOPM IIITDM JABALPUR, India)

This paper dEcuosses an approach for sutomatic detection of sbnormalites in the mammograms. Image proosssing
technigues hawe been applied to aocurately s=gment the suspicious region-of-nterest (RO} prior to abnonmakty detection.
Unsharp masking has besn applied for enhancement of the mammogram. Nose= removal has been done by using median
filbering, Discrete wavelel transform has been applied on Ritered image W get the acourale resull priar Do segmentation,
Suspious ROT had been segmentsd uSing the hurey-C-mears with thresholding techrique, Tamura festures, shape based
feabures ard moment invariams ane estracted from the segmented RO to deted the abnormalties in the mammdgrans.
Proposed algorithm has béan validated an the Mini-MIAS data sef.

09:30 Bioinformatics of Lung Cancer
George C Giakos [Manhattan College, USA); Stefanie Marotta (Akron University, USA); Suman
Shrestha {University of Massachusetts Medical School & University of Akron, USA); Aditi
Deshpande (The University of Akron, USA); Tannaz Farrahl (University of Akron, USA); Lin Zhang
{The University of Kansas, USA); Thomas Cambria (Manhattan College, USA); A, Blinzler (The
University of Akron, USA); Tri Quang (The University of korn, USA); Ying Na (Hangzhow Dianzi
University, P.R. China); George Livanos and Michalis Zervakis (Technical University of Crabe,
Greece]; Sarhan M. Musa (Prairie View ABM University, LUSA]
The chjective of this study is b explore novel bioinformatics techniques, namely, the Polarimetndc Exploratory Data Analysis
{PEDA), Tor earty identification and discrimination of precancerous and cancercus lurg tissues, The cutcome of this study
indicates that the full-width-al half maximum (PYHM) and Dynamic Range (DR} extracted from hstograms of inherenl
(label-free) mear infrared (NIR) &fMused-polarimetric  reflectance  signals  provide an  important matrics for the
charactrization of Cancarcds tssu. Application of pEDA on the acquired data has bean prowed an affactive diagnostic ool
aimed At discriminating ceticall infanmation amang nermal, precancercas, and cancerous Iung tissue sampkes. Tharefore, it
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can evepiually be proved a8 useful disgnostic kool in the sarly detection of MNon-Small Cell Lursg Cancer [NSCLC) a=
histepathalogy.

09:45 Lung Tissue Evaluation Detecting and Measuring Morphological Characteristics of Cell
Regions

George Livanos and Michalis Zervakis (Technical University of Crete, Greece); Eurlpldes G.M.
Petrakls (Technical University of Crete (TUC), Greece); Konstantla Molroglorgow (TUC/Electranic
and Computer Engineering, Greece); Marios Antonakakis (School of Electronic and Computer
Engineering, Technical University of Greece, Greece); George C Giakos (Manhattan College, USA);
Suman Shrestha (University of Massachusetts Medical School & University of Akron, USA)

The geal of this study = 0 dewelop an aulcenated, acourate and time eficient image processing algorithmic scheme,
capalde of segmenting lurg tbsue slides and quantitatively detecting any possible morphological characteristic that may
differantiate haalthy cells Trom adenacarcinoma, MICROScopy mages are sagrmentad inta the key regians wia @ proposed
claver, saquantial fusion mathadology, combining image clustaring, the watershed transform and mathamatical marphalogy
and analyzed utilizing an inncwative tesue evaluation approach based on quantitative assessmants of tha axtractad call
regions shape and size. The preliminary results of this work indicate that it Is passible to disoiminate healthy cells fram
cancerous anes considering their owerall morphology within the tissue and measuring possible Indices that may reseal an
evalving neoplasia, a tumor growth or @ malfunction in cell proliferation, Spplying the proposed method o a much larger
and more variform dataset i owr next plan for the upcoming futwre in order to walidate and ensure the robustness and
asccuracy of the proposed dassification scheme, making it an extremely valuable asssting tool for medical experts for cancer
diagnosis and prognesis.

Translational Medical Imaging

Room: E4-G051
Chair: Liang-Cheng Chen (Institute of Nuclear Energy Research, Taiwan)

09:00 Modeling Human-perceived Quality for the Assessment of Digitized Histopathology Color

Standardization
Clara M Mosquera-Lopez and Rodrigo Escobar (University of Texas at San Antonlo, USA); Sos
Agaian [, USA)
Colar consistency & still cne of the most significant progilems in whole-slide imaging since even subtle wariations of color
appearance in digitized slides might cause Image misinterpretation by patholegists ar by compuier-aided diagnosis systems.
These wariations are mainly caused by differences in laboratary protocols and imaging dewices manufaciures. In this paper
we propose 3 model for asss=ssing color standardization algorithms in whole-slide histopathology imaging based on two
merics: [i] the color similarity betwesn a template well-staned image and the resuibng color-standardized image, and (i)
the structural distortion caused by the application of a color standardization algorithm. ‘We employed the chi-squares
histogram distance as color dstance measure, and the Universal Quality (Q) index for guantifying structural distortion. The
developed medel produce an aversll guality score (DQ5] in the range [0,10] that conrelstes well with human-perceived codor
standardization qualty. To the best of our knowledge, ths & the first attempt to measure the efficacy of codar
stardardization algerithmes in digital pathology,

09:15 Lippsomes Labeled with Indivm-111 by A Novel Surface Labeling Method Exhibits Good

Biodistribution in Vivo
Wel-Chuan Hsu {Institute of Nuclear Energy Research, Talwan); 1-Tsang Chiang (National Yang-
Ming University Hospital, Taiwan); Liang-Cheng Chen, Shu-Pei Chiu and Te-Wei Lee (Institute of
Nuclear Energy Research, Taiwan); Jeng-Jaeng Hwang (Mational Yang-Ming University, Taiwan)
Radinliposamis hawva patential applications as therandstic nanaparticles, Sevaral technigues have been davalopad 1o labal
lipogomes with radicnuclides. Methods: [n this snudy, a new In-111 surface labeling method for 1,47 10-

iedodecans-N NN N "-tetraacetic acid (DOTA) derivative Bposomes lEH_I:I Is desoribed. The 0 witra stabllty

and in wive malecular imaging properties of the labeled liposemes wore compared with those of coreenticmal 1110n-
liposomes (111In-Ls} prepared by a remote loading method. In witro stability tests were perfarmed in normal saline, rat
plasma, and hsman plasma at 37°C. Imagng characteristics of both radioliposomal preparations were determined in
LS174T tumor-bearing mice. Results: The labeling efficency of In-111-labeled DL (111In-DLs) was greater than 955,
sccordingly, mo post-labeling punfication was reguired, in confrast to the 1100In-Ls. The specificity of 111In-DLs was higher
(=10 1110n per lipasame] than that of 1110n-L5 (<2 1111n pér Bpasame). The bwo radiolipocacenes shawed similar in witra
stabdity. Mon-invasive |ongitudinal menitoring by micro-single-photon emission  computed  tomographycomputed
tomography showed & similar in wivo tumor distibution for the two radioliposomes (48 h post-injection, P = 0.05).
Conclusion: The mew 11100 surfaoe labeling methdd for liposomes was rapid, efficient, haghly specfic activily, and easy 1o
perfarm, Altkough e bwo radicliposames chowed similas in witro ard in vive characteristies, 1110n-00s have berefits far
clinical drug preparaticn, and this surface labeling methad is a promising platform for radialip nal [her i
narspaticle preparation,

09:30 NanoSPECT/CT Imaging and Biodistribution of Rhenium-188-HAS Microspheres Using
New Radio Labeling Process in a GPFTE Hepatoma Rats Model
Ya=len Chang, Su-Jung Chen, Liang-Cheng Chen, Chung-Yen Li, Wan-Chi Lee, Chih-Hsien Chang
and Te-Wel Les (Institute of Muclear Enargy Resaarch, Talwan)
The human serum albumen microsphers (HS& microsphere] is biodegradable and biocompatible, the SPECT/CT mmaging and
biodistribution of Rhenium-188-HAS microspheres using new radio labeling process were investigated in a GPYTE hepatoma
rat model. The labeling efficiency of the Rheniem-188-MSA microspheres using new radio ksbeling prooess was sbout 9%,
The levels of radioactivity within the liver peaked at 1 h (68.325777+1.896218 %ID/organ) and then dedined slowly. 'With
image analysis, the highest upiake in lver was 599238 %WiDforgan and 50.7£5.7 %lDforgan at 48 and 72 h after
sdministration of Rhemim-188-HAS micrespheres vis TACE. The liver uptake of Rhenium-168-HAS microspheres was
steadily maintained. These results showed potential benefit and advantage of Rhanium-158-HAS microspheres via liver
transarterial chemoembaligatsan [TACE) for treatment af Hepatacallular carcmoma.,

09:45 Longitudinally Therapeutic Evaluation of 188Re-Human Serum Albumin Microsphere in
Hepatoma Model by Three-Dimensional Utrasound Imaging
Liang-Cheng Chen, Su-Jung Chen, Chihk-Hsien Chang and Te-Wel Lee (Institute of Nudear Energy
Ressarch, Talwan}; Jul-Hung Shizn {(Natienal Chung Hsing University, Tawan)
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The girm of this study was Lo investigate the utty of three-dimensional (30 high-frequency ultrasound in the longitudinally
therapeutic evaluation of 18BRe-human serum albumin microsphenes (1EBRe-HRAM) in 8 GFTTE hepatoma model, Maks
F344 rats were intrabepatic inoculation with GPFTE 1 mm3 cubes, Studies were performed on rat st 26 days after tumar
ingculation, The efficacy of 186Re-HSAM was perfformed by a single-dose treatment in GPTTE hepatoma rals Wia
intraarterial route. Rats wers moenitored for suevival until death, The bedy weight was measured once a week, Ta moenitar
thi tumor growth, longitudingl temor wolumes ware obtained from 30 segmentation of ultrasound imaging in the F344 rats
with GPYTE hepatoma ance 3 weak. The tumor volismes ware inhibition with time aftar i.a. injection of 1B3Re-HSAM. In
contrast to the mean tumor wolume of 1803.2 £ 206.8 mm3 in the treated normal saline group at 54 days, the mean temor
walumes of thia treated groups warg 381 & 95,1 and 2674 = 54.7 mm3 at 54 days adminstration of 2.8 mdi and 6.5 mCi
1B8Re-HSAM, respectively. The mean growth inhibition rates achiewed by 2.8 mO and &5 mCi 1B3Re-HSAM were .21 and
0.15, respectively. The 30 high-frequency witrascund with a high spatial resolution and confrast in soft tssue can become
imaging maodalty for rat preclinécal studies. The longitudinally therapeutic evaluation of 188Re-HSAM demonstrated better
tumar growth inhibition for rat with increased dose in the GP7TE hepatoma moded. These results suggested that intraarterial
asdministration of 188Re-HSAM could prossde 8 benefit and promsing strategy for delvery of radiotherapeutscs in cncalogy
applications.

10:00 - 11:00
Advanced Imaging Technigues

Roam: Ed-G051
Chair: Zhipang Wu [(University of Manchester, United Kingdom)

10:00 Ghost Imaging of Binary-valued Objects by Using a CCD and an Equivalent Photodiode

Heng Xie, Zhang Cao, Jiayi Zhou and Lijun Xu {Beihang University, P.R. China)

In this paper, comprassive sensing wat employed in pseudotharmal ghast imaging in order to reconsinict binary-valued
abjedis, & rotating ground glass illuminated by laser with wavelength of £35nm produced & baam of pseudothermal light, A
SPLtEr was wsed o saparate the beam inke twa, 1.8, the transmitted lght and tha reflectad light, and respactively reconded
by an eguivalent photediode and a OO0, The object was plated betwsen the splitter and the photodiode. Total varaticn
minimization was used o imphement the image reconstruttion by applying the comaressiee sensing method. &s a result, a
ghost imaging setun was effectieely established to generate feasibbe results for the binary-walued coijects.

10:15 Inexact Newton Backiracking Method for Solving Microwave Tomography Inverse
Problem

Agung Nugrohe and Zhipeng Wu (University of Manchester, United Kingdarm)

An inexact Mawtan backtracking mathed [(INBM] has bean daveloped fo abtain a stable solution of microwave tomagraphy
inverse problem, The prablem is presented in term of nonlinear objective functional and salved iteratively by linearization.
Instead of finding direct regularized solution of linaar ill-posed prablém, iterative regulatad approximation sohsar in tarm of
IMNBM s propased as a new alternative methad. The iteration |5 guarded using a forcing term which & determined on thae
nonlinegar and linearized steps of the microwawe inverse protilem. The methad proposed i tested using numerical sxamales
and experimentad data. The quality of proposed method s evaluated by comparing it with the Lewenberg Marquardt (L)
method.

10:30 The Simuiation Study of a Microprobe for Investigation of Electrical Impedance,/
Temperature Property of Biological Tissues
Kinyi Chen, Yixin Ma and Liwen Migo (Shanghai Jiao Tong University, P.R. China); Harmgi Zhu
(Shanghai Jiso Tong University, P.R. China)
The measurement of alactrical mpadance/ temparature property of bDiological tissua is of greal importance 1o devalop
elactrical impedance method Toe the monitoring of hyperthesmia process, Throwgh saftware simulation and theoretical
analysis, the avthors design and realize an impedance microprobe t0 measure the electrical impedancey temparature
property of bialogical tissues in a minimally invasive way. The microprebe has advantages of small size, small sensing
walume, conveniant far application, atc, Than, tha basic parformance test has bean down, which indicates that the propesed
impedance microprobe can be applied to the experimental research of ekecrical Impedance/temaerature property of
biological tissue and can provide references for the monitaring of hyperthermia process based on electrical impedance
Eic il o e

10:45 Robust Feature Learning by Improved Auto-encoder From non-Gaussian Noised Images

Dan Zhao, Baslong Guo, Jinfu Wu and Weikang Ning (Xidian University, P.R. China); Yunyi Yan
(Schaol of Electro-mechanical Engineering Xidian University, P.R. China)
Miich recent resaarch has bean devated to lWaming algorthms for desp architectures such as Deap BaleT Matearks[DEN)
and stacks of auto-encoder vasiants, with impressive results abtaired in several areas, mostly on wision and languages
datasats. Thass kearning algorithms aim e find good representations for data, which can be used for clagsification,
reconstruction, wisualization and so on. Despite the progress, most existing algorkhms would be fragike t© non-Gaussian
nolsRE and cutliers ous to the crterion of mean square error(MSE) and cross entropy(CEL. In this pAper, wWe Propose a
robust auto-encoder called correntropy-based contractive avto-encoder{C-CAE) to learn robust features from data with none-
Gaussian noises and outliers. The maximwm carrentropy critenon{MOC) |s adopted as reconstruction cost functon and &
well chosen penalty term is added to the reconstruction cost function. By replacing cross entropy with MCC, the propesed
method can learn robust features from the data contaming non-Gaussan noses and outliers. The penalty term comresponds
to the Frobenivs norm of the lacobian matrix of the sncoder activations with respect to the input. By sddng the penalty
termn, the antinoise ability of the proposed method is improwed. The propased method is evaluated wsing the MEIST
bemnchmark dataset. Exparimeantal results show that, compared with the traditional sutc-encoders, the propossd meethod
IEarng robusgt Teatures, improves classification accuracy &nd redudes tha reconstruction error, which gamanstrates that the
propased method (s capable of lesming robust features on noisy data.

Electrical Tomography Measurements and Optimization Technigques

Room: E4-G053
Chair: Wugiang Yang (The University of Manchester, United Kingdomj)
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10:00 Sensitivity Matrix Construction Based on Utrasound Modulation for Electrical Resistance

Temaography
Xizi Song, Yanbin Xu and Feng Dong (Tianjin University, P.R. China)
Image reconstruction of electricad resistance tomography (ERT) |5 an inherently nonlinear inverse problem. Sensitivity
mafrix is widely adopted to make this inwerse problem o be a linear one, which is used o relate the magnitude of a
boundary waltages change of abject ta the change in conductivity inside the object that has given rise to it Usually, the
sensitivity matrix employed is calcuiated with 3 uniform conductivity distribution. Howewesr, it is offerent from the sensitiity
matrix of the measursd object due to the 'soft-field® effect, which affects the guality of recorstructed image. Aiming at
impraving the resolution of reconstructed images, a novel way of constructing the sensitivity matrix is propesed based on
ultrasound modulation. With fooused ulrasound perturbing the messured object, the conductivity in the focal region wil be
alterad according b the acousto-electhic alfact, Meaduring the boundary wallages change with the change of the
conductivity, the ssnsitivity matris of the messured object will be approximately constructed. The senaitivity matrices
cinstructed baded an the Geselowile's sensitivily theorem and an the ultrasowd modulalicn are présented. Basides, image
regansbructan is carred out by sensitieity cosfficient algarithrm with these bwe kirds of sengiteeity matriz. Simuolatsan regults
indicate that the reconstructed images with higher guality can be obtained with sensitivity mabris constructed based on e
ultrasound madulation,

10:15 Image Reconstruction Based on Hopfield Neural Networks for Electrical Impedance

Tomography
Jianming Wang, Yuexia Dai and Qi Wang (Tianjin Polytechnic University, P.R. China); Ronghua
Zhang (Tianjin Polytechnic University School of Electrical Engineering & Aumomation, F.R. China);
Riuyan Li (Tianjin Polytechnic University, P.R. China); Qiangliang Chen (Tianjin Chest Hespital, P.R,
China); Huaxiang Wang (Tianjin University, P.R, China)
Elactrical impedancs tomograghy ETT) & a new technoiogy devalopad in recent yaars, which aims b estimata the alectrical
properties at the interior of an object from the voltage measurements on Its boundary. The image reconstruction for EIT is
an inwerse protéem, which (s both nonlinear and [I-pased. Many traciticnal methods are provided for the cemand. But they
cannot avos producing artifacts in reconstructed images. In this paper, a new method-—Hepfield neural neteorks s ussd to
solve the inwerse problem for EIT. Mopfield neural networks (HNN) has been used o sucoessfully address many different
probdems, including image restoration and reconstruction. The method has shown great sdvantages over other traditional
techmigues in accuracy and the quabty of the reconstructed images in bath size and positon.

10:30 A Simplified PIV-based Method for Flame Velocity Distribution Measurement

Rul ¥in, Lijun Xu and Xiaclu LI {Belhang University, P.R. China)

In the paper, a simplified method based an partide image velodmetry (PIV) for flame velodty distribobon measurement is
propased. & high speed camera was first used to capture consecutive images, and multilevel thresholding segmentation
based on Otsu's method was used to enhance the image contrast. Then the velodby distribution is calculated by means of
DFT. Experiments were carmied out to vabdate the feasibility of the propossd method by using 8 methane/air premixed
burmier. Calculabion resulks show that the flame velooby distribetion can be complet=ly obtained by the aid of multiless=|
thresholding segrmentation. The experimental results show that the flame velocity distribution agrees well with the Parms
structure and the malian feature, The propoded method can be further apalied & moenitaring of industrial cambustion
process,

10:45 A Faster Measurement Strategy of Electrical Capacitance Tomography Using Less

Sensing Data
Yunjie Yang, Jiabin Jia and Hugh McCann (University of Edinburgh, United Kingdom)
Electrical Capactance Tomography [BCT) is a procsss imaging modality offering real-time cross-sectional permittivity
distribution infarmaticn within 8 wvesssl in & Ro-invasive manner. The commaon measurernent strabegy is b0 kake
capacitance data of all non-redundant electrode pairs for image recorstruction. In this paper, 8 nowel and faster
megsurement strategy for ECT using less capactance data is propossd, The key bersfit of this wark includes irmpraved
samplng speed throusgh significantly reduced aumber of measurements ard smaller dynamic range of the capadtance
mEsasurements, which will make the decrease of axial electrode dimendion podsible. An onling image recorstrsction
algorithen based on Tikbondy regularization and second grider Gaussian-Laplace opesator i@ employed 1o [est the image
qualny. Both simulation and axperiment results hava shown thab the proposed meaturament strategy can significanthy
st the measurament ndmber while keeping a comparable o even better image quality comparad with the common
Measiramant strategies.

11:00 - 11:20

Coffea Break

11:20 - 12:20

Efficiant Characterization Techniques

Room: E4-G051
Chalir: Diego Manuel Martinez Gila [University of Jagn, Spain)

11:20 Rapid Quantification of Total Polyphenol Content in EVOD Using NIR Sensor with
Wawvelength Selection and FS-MLR
Diego Manuel Martinez Gila and Julio Beltran Ortega (University of Jaen, Spain}); lavier Gamez
Garcla and Juan Gomez Ortega (University of Jaen, Spain)
Qlive oll quality i= regulated by an European normaties, and according to different chemical and crganaleptic markers thee
olive oil can be labeled as lampante, wirgin or extra virgin olive ol (EW0Q), being the last the top-guality one. Sinoe thess
parameters detesmine anly the olive oil chemical stability, n the last years different works hawe studied the favourable
irfluence of others olive oil minor comporsnts an the human health. Polyphencds are one of these minor componienss. This
resmsro has besn camied out to study the comelstion betwsen the palyphenals contained nto EVO0 ard its spectral
réesspande in the near infrared. The ssledion of the best carrelated spectral wavelangths could Be the first step o build &
rapid and lowcost MIR s=nsor to b= set up into the slaborstion process in order to control the presence of thess
companants, During the process, seversl olive ol variables such ag temperatues, homidity, Wwrbid®y... could affect ta the
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MIR, resporde, In this sende, this work has studied the influenos of the alive oil turbadity an the erar of polyphennl content
prediction, For this study 63 olive il samples obtained from an alive oil mill have been employed and the reference values
woere abtained by an external labaratory with chemical analysis. Spectra were filtered with an ANOWA analysis and the best
eorrelated band was identified between 1690 and 1870 nrm. The regression algoethm FSMLR was wsed and it gof 8 RMSECY
of 75 ppm, tha R2 coefficient was 0,94 and the RPD value was 4.76, Tha resils gat worse whan samplas with diffarant
narbidity indexes wera Liged,

11:40 Avtomatic Determination of Peroxides and Acidity of Olive Ol Using Machine Vision in

Qlive Fruits Befora Milling Procass
Oscar Caceres Moreno and Diego Manuel Martinez Gila (University of Jagén, Spain); Daniel Aguilera
Puerto {Andaltec, Spain); Javier Gamez Garcia and Juan Gamez Ortega (University of Jasn, Spain)
Ones of the most important parameters o measure of olive oil qualty are acidity and peroxide index and, currently, they
are measured in a8 laboratory wsing samples of olves sxtractesd from & batch in the reception progess, The aam of this work
M ke prowide an sulcratic irspection dystem, based o compuber vigion -wigible and infraced (TR) chammels-, to sfer
automatically thess parameters, The propossl uses the differences in superfiosl textures, the defects in [R pictures and &
coldr egtimatian in CIELab, Furthermare, a diferenl image preprocesaing has bean emploved and an Artificial Beoeal
Matwarks have been used ag estimation technigue. The system has reached gocd estimation results with R=96.3 in addity
and R=03,9 in peroxide index,

12:00 ¥ive Batches Automatic Classification in Mill Reception Using Computer Vision
Daniel Aguilera Puerto (Andaltec, Spain); Oscar Caceres Moreno and Diego Manuwel Martinez Gila
{University of Jaén, Spain); Javier Gamez Garcia and Juan Gomez Ortega (University of Jaen,
Spain)
Qltve batches classfication |s crudal to cotain the best possible all in miling extracting process. Nowadays, this selection (s
done manually and it takes place before starting the milling process. This work proposes an sutomatic dassification system
of olives batch, based on computer vision, whose goal is the online differentiation of the olives batch according to their
quabty level. The proposed systern has been installed and tested in production condition, working with real lots of olfves
brought to the mill for the farmeer, Two full s=tups have besn metalled n the factory: before and after the olive washing
process, The proposed methodology uses a lealure vedor of the samples [hat condabenales the alive image histograms
Frorm different colour spaces and the redult values of two algorithms used to deberming the teatune [image sntrapy and grey
lenvil Co-goiurrencs matrix). As classifer, an artificial newal network [ANN] was used, For the exparimental valdation, 6325
imagas from 100 batches ware analysed showing good dassification resulis (success ratics af 97, 1% before the washing
stage and 95.4% after).

Emerging Electromagnetic Imaging, Systems and Technigques

Room: E4-G053
Chairs: Zelong Xigo (Nanjing University of Science and Technology, PL.R. China), Kue Zhang (Ching
Urniversity of Petroleum, Beijing, PR, China)

11:20 Auvtematic Detection of Concealed Pistols Using Passive Millimeter Wave Imaging

Zelong Xiao (Manding University OF Science And Technology, P.R. China); Xuan Lu, Jiangjiang Yan
and Wu Li (Manling University of Science And Technology, P.R. China); Luyao Ren {Nanding
University OF Science And Technology, P.R. China)
A method is propesed for automatic detection of the concealed pistols detect=d by passive milbmeter in seourity
applications. In this paper, we extend four half-surround Haar-like features and use integral image to rapidly caloulate the
rectangle features, Then we cbilain & multi-layer dasaifier cascaded by seversl strong classifiers weing AdaBoost algesthm
o detect the contraband, Yarious passive millimeber images from both published literatures and our awn mMessurements ane
used far traising @nd testing, The experirnental results show that the metallic pistels in dilferert sizes, shapes, and angles
ean be accurately detected  so this method & usefull for automatic detection of pestols,

11:35 Characteristics of Electromagnetic Holographic Measurement Sensitivity Field for Flow

Imaging

Kuo Zhang, Xiling Wu and Jingfu Yan {China University of Petroleum, Beijing, P.R. China); liatie Cai
{China University of Petroleum, P.R. China)

The flow imaging procedure of electromagnetic holographic measurement requires an adequate establishment of sensitivity
field. Currently, the widely adopted Geselowkz sensiiwity field for most of the electric/magnetic imaging s not applicable in
the flow imagang of electromagnetic holegraphic measurement. In this paper, in accordance with the mathematical basis of
tornagraphy - Radon transform ard its inverss transform, throsgh 8 combination of the physical mesning of sersitivity field
and the characteristics of =lectramagnietic holographic measurement approach, a holographic measurement sensitivity field
i established throwgh the gradient of electric patential. Through the numerical test by Findte Element Method, it shows that
the mew sensitivity field = beneficial to gvencorme the “soft field effect”; through the validation of electromagaetic
holegraphic messurement data, it shows that the respornse obtained by the new sengitivity feld iz in better agreament with
the theosetical, thus te indicate that the kalographic measurement sensitivity field established @ this paper is applicable o
flow imaqing procedurs of alactromagnatic kakgraphs maasursEment,

11:50 Eddy Current Nodestructive Testing Method Based on the Spatial Fuzzy Enltropy

Ronghua Zhang (Tianjin Polytechnic University School of Electrical Engineering & Aumomation, P.R.
China); Jianxu Liu (Tianjin Palytechnic University, P.R. China); Sham Liu (TIPU, P.R. China};
Huaxiang Wang (Tianjin University, P.R. China)
A new method to estimate the geometrical characteristic on the surface of the nonfermomagnetic metal materials or insids
was proposed in this paper. Pulse cuwmrents were stimulated into a pair of planar coils and the distribution of thres
dimensional magretic fux densites on the material surface was messured with the magnetoresistiee s=nsor. Along the
narmal symmsetry axis of the exdting ooil, it calculates the space aliding removing fuzey @ntropy of the module of the thrss
dimensional magnete flux dersity. Both simuolation ard expersmental results show that the partal conductivity mutation
cansad by the defect of the metal might kead to the increage of disorder degres in the distribution of the magrets: field and
akso the entropy, The size of the defection and entropy comply with the manotoncusly increasing fundtions in a certain
range, With the aid of this novel method, the ting defect, both an the surface and inside of the aluminum plate, can be
efMactively detected,
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12:05 Temperature Measurement of Gas Turbine Swirling Flames Using Tomographic Imaging

Techniques
Md. Mainul Hessain (University of Kent & IEEE, IET Member, United Kingdom); Gang Lu (University
of Kent, United Kingdom); Fares Habem, Agustin Valera-Meding and Richard Marsh (Candiff
University, Unibed Kingdam); Yong Yan (University of Kent, United Kingdom)
This paper peesents the 3-0 [hree-dimensional) temperature measuremnent of swirling Mames of & well-charaoterized
mangential wel bamner using a RGE (red, grean and blue) CMOS [Complemantary metal-caide-samiconductar] camera
asanciated with four Mexible imaging Niker bundles for Rams image acqussition, Doplical temographic algorithms werg used
meconsiruct the 3-0 modal of gray-lval intensity of tha Mame and thg wo-color pyrometric tachniqes was applied for
computing the flame temperature based an the reconstructed 3-0 model, Three R-type thermocouples were alse emplayed
te measwra the flame temperature which was then used as a reference for validating the temparature derived fram the
flame images. Experimental results cbiained showed that the proposed technigue s capable of determining fams
temperature profiles, and corsequently cam be an effectrve means of characterizing the 3-0 swirling flame behaviors,
Induding stabilty |imits such as flame blow-off/flashback, thus reducing the event prababliity by changing inlet condrtions.

12:20 - 13:20
Enhancad Detection and Identification Imaging Techniquas

Roam: E4-G051
Chair: Hima Shakir (Bahria University, Pakistan)

12:20 A Combined Similarity Measure for Multimodal Image Registration

Jingkai Zhou and Qiong Liu {South China University of Technology, P.R. China)

Mutual infermation (M1} and lecald self-similarity (LS5] are considered more sutable for multimodal image regstration than
ather seweral similarity measures existing, M1 rellects the corresponding relationship of pixel intensities. and LSS matches
the features describing local texture layout befween visible (WS) and Tar-infrared (FIR) mages. Howewer, thera are soms
sharicamangs when thay are wsed alons, MIE sensitive to the size of matching window and LSS is limited by the difference
of texture layout betwesn WS and FIR images, ‘W davisa a naw similarity maasure LSH1 to combiing M and LSS togather
lindarly bacausa thara is no confict betwiesn them. Two fusing schamas are discussad in detad and one & chasen be prool
the effectiveness. Exprriments are carried gt on B7 Image pairs and mare than 30% results shaw that LSS works better
than M1, more than 50% results show that LSM] works betber than LSS, The performance of 3 algorthms is simiar in the
other Cases.

12:35 Share-Use of the Motion Vecters From Video Encoding for High Relative Speed Moving
Vehicle Detection

Sha Liu [School of Electronic and Compuber Enginesring, Shenzhen Graduate School of Peking
University, P.R. China); Chup-Chung Wong {University of Warwick & Hong Kong Productivity
Council, Hong Kong); Zhang Yongjun {Guizhou University, P.R. China}; Jun Liu {Shenzhen
Graduate School of Peking University, P.R. China); Yong Zhao (Peking University, P.R. China)
Detection of mowing vehides s a2 cuoal part of Advanced Driver Assistance Systemns (ADAS) in automobiles. Accurately
detectng approaching vehicles may hedp to aveid threats while driving, and alerting the driver in a timely manner can
impraye roed safety. To thes ernd, resl-time processang is an essential requirement. In this paper, 8 vison-based and blodk-
based method is propossd, which us=s spatal constraints to detect independent moving vehides, employs the motion
wartors of video encoding instesd of optical flaws, and also adopts & rowgh road regicn detection to reduce the number of

mdrving bocks that are L be clusterad and refingd 1o yield independant meving vehicles, Experimental recults @ oom plex
traffic scenarios demaonstrabe that aur method 5 rabust and resl-time far an-road vehide detadtion.

12:50 Multimodal Medical Image Registration Using Discrete Wawvelet Transform and Gaussian

Hina Shakir (Bahria University, Pakistan}; 5. Talha Ahsan (Usman Institute of Technology,
Pakistan); Mabiha Faisal (Bahria University, Pakistan)

In this research paper, authors propose multimodal beain Image registration using wavelet transfarm followed by Gaussian
pyramids. The reference and the target images are decompased into their LL LH HL LL OWT coeffidents and then are
processed for image registration using Gaussian pyramids. The image registration is also done using Gaussian pyramids
only and wawvelets transforms only for comparison. The guality of registration is measured by comparing the masemum ML
walues used by the three methods and also using correlation coefficients .Our proposed technique proves to show betber
resulits a5 comparned ta the other tans mertioned methads with mathematical imolications an real-time samples,

13:05 A Skeleton Reconstruction Algorithm for Identifying Individual Fish Fry in a Population

Image
Pakaket Wattuya, Titirat Boonchuaychu and Wara Taparhudee (Kasetsart Unlversity, Thailand)
Due to rapid advance of computer wision technology, computer assisted image analysis starts to play an Important role in
several areas including aguaculture, [n recent years several computer vision-based methods hawe been applied to many
major operations, e.g. automated fish counting, inspection, and measurement. [n this paper we address a proolem of
overlapping objects in & population image that frequently ocours when objects under investigation are allowed to move
freely during cperations. 'We propesed 8 new skelston reconstruction algorithm for dentifving and Eclatng indieidoal
ohpects in a duster of ocwerlapping objects. The algarithm re-assembles intial skeleton of an object cluster based on
combinaticn of edge and gecmetric measures, in oeder to form carrect skeletons of ndividusl chjscts in & cluster. Skeletons
produced By our algarithm will be used as a Dasis for further automated inspection and measurement tasks, In this paper
we apply sur algarithrm in & feld of aguacultere for automated idertfying individual figh fry in an ovedappang-fry custer,
Que algorithm can achieve 93,33 percent accuracy for skalelon reconstruction of each individual fry n a cluster of 2 - 7
ovarlapping fry. The results alse show the effectiveness of our algarithm in dealing with varicus cwarlapping pattenns,

Pattern Recognition and Features Extraction

Room: E4-GD23
Chair: Michalis Zervakis (Technical University of Crete, Greece)
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12:20 A Semiautomatic Method for Pedestrian Ground Truth Generation in Thermal Infrared

On-Board Videos
Xinyan He, Shaowu Peng and Qiong Liv (Sowth China University of Techmology, P.R. China)
Currently, pedestrian detection and tracking algorthms of Thermal Infrared (TIR) an-board videos encounter lack of
comprehensive pedestrian datasets for benchmarking. The generation of ground truth is a tedicus and ermor-prone task in
the process of establishing the dataset of annotated videos. This paper presents a novel semiautomatic video annotation
methaod to facilitate anmatating pedestriars in TIR on-board widecs. The proposed method consists of two phases, in the first
phase we leam the pedestrian appearance models anline, then in the second phase we use the leamed models to
sutomatically annotate the pedestrian in the other frames. We present an wideo annotation toal ta verfy the effectiveness
and reliability of our method, & comparisaon between our tool and the state of the art of on-board video armotating toals was
perfarmed, which showed how owr annotation ol provides a high ground bruth quality with sharter armolation time when
anratating pedestrians in TIR on-board videos with bounding baxes,

12:35 Self-Organization of Dynamic Spectral Imaging Data Based on Bootstrapping and

Clustering Approaches
Ieanna Vourlaki, George Livanos and Michalis Zervakis (Technical University of Crete, Greece];
George C Giakos (Manhattan College, USA); Costas Balas (Technical University of Crete, Gresce)
This study introducas a nowal technique for seif-organizing data, withaut any prior knowledge an their statistical distribution,
fusing efficient strategies from clustering and resampling. The proposed methodology aims at searching for hidden
characteristics within the processed dataset and revealing additional data structures ar subciasses that can be utlized for
identifying irreguiar groups that are of particular importance in disease modeling. The performance evaluation of the
presanted algorthm to in vivo dynamic opbcal dats from osrvical cancer is tested and analyzed on sample vectors
representing the temporal response of tssue areas obtaned throwsgh Dynamic Contrast Enhanced Optical Imaging. The
resufts of this study show that stratified, repsated applications of simple dustenng schemes can effectively crgamee big
data, giving rise to the application of the proposed method for tissue dassification for enabling accurate and early dissase
diagnosis.

12:50 Facial Expression Recognition Using Deep Naural Networks
Junnan U and Edmund ¥. Lam {University of Hong Kong, Hong Kong)
‘ie develop a technigue using deep newral network for human faoal expression recognition. Images of human faces are
preprocessed with photometnc normalizetion and histogram manipulation to remoyve llumination varance. Facial features
are then extracted by corvalving each pre-processsd image with 40 Gabor filters, Kermsel PCA is applied Lo features befone
feeding them inta the deep neural netwark that consists of 1 input layer, 2 hidden layers and & softmax dassifier, The deep
metwark B ramned Using greedy layer-wise strategy. We use the Extended Cohn-Kanade Dataset for training and besting
Recoqgnition tests are parformed on six basic expressions (e, surprse, fear, disgust, anger, happiness, sadnaessh, To Dest
the robustness of the classification system furthes, and lor benchmark compariscn, we add a seventh amdation, namely
“gontampt”, for additional recognition tasts, Wa constnuct confusion matrix to evaluate the parformance of tha deep
netweark. 1t i cemanstrated that the netwark generalizes 1o new images fairly sucoessfully with an average reccgnition rate
of 96, 8% for six amations and 91, 7% for saven amations. In comparisan with shallowar naural natwarks and S¥YM methods,
the proposed deep netwark mesthod can provide better recognition performance.

13:05 Robust Galt Recognition Based on Partitioning and Canonical Correlation Analysizs
Can Lug (Institute of Intelligent Structure and System, Soochow University, P.R, China); Wanjiang
®u and Canyan Zhu (Soochow University, P.R. China)
Gait recsgniticn would b greatly aected by some covariate Factors includ@ng clothing type and carrying cbjects, Finding an
appraach robust to these cowariate factors is the most challenging problesn, In this paper, We propose a method bassd on
canonical corralation analysis (CCA) fo miodal the cormalation botwean ga sequences wnder two diffarant walking
conditions., Cormelation strangth is used in KNN dassifier as similarity measure, GEIs are partitionsd inta ssvaral parts and
WAkt rna]nrlh.l 'l'l:"ll'rg is ampinwu Wmling thasa pal'bi. e reduce the @ffect of tha covariate factars, Ekpﬂdﬂﬂlt Mesults shinw
that cur propased method cutperforms other dassical methads over all views.

13:20 - 14:30

Lunch

14:30 - 15:30
Novel Computed Tomography (CT) Imaging Techniquas

Room: E4-GO53
Chair; Metin Ertas {Istanbul University, Turkey)

14:30 20 Versus 3D Total Variation Minimization in Digital Breast Tomosynthesis

Metin Ertas [(Istanbul University, Turkey); Isa Yildinm (Istanbul Technical University B University of
[llinois at Chicago, Turkey); Ali Dinler {Medeniyet University, Turkey); Mustafa E Kamasak
{Istanbul Technical Unhversity, Turkey)}; Aydin Akan (Istanbul University, Turkey)

Tatal variation {T¥] minimizaton has become an impartant tood for the sparse image recanstruction. In this study & realistic
30 digital breast tomosymthesis (DBT) data was reconstructed and compared wsing two different forms of TW: (i) 20D
reconstruction by applying TV layer by layer {ii) 30 reconstruction of the entire data. It can be assumed that a 3D
reconstruction should perform better. However, in real DET the resolution in z direction is about 10-15 times kower than the

resscbulion in x-y plane, This study inwestigates the perforrmance of the recanstruction when a TV term in 2 direction i@ added
imba the cost function of T minimization.

14:45 Sparse Tomographic Image Reconstruction Method Using Total Variation and Non-Local
Means
Metin Ertas (Istanbul University, Turkey); Isa Yildirim (Istanbul Technical University & University of
Tlingis at Chicage, Turkey); Mustafa E Kamasak (Istanbul Technical University, Turkey); Ayvdin
Akan (Istanbul University, Turkey)
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Fatient radiation dose is 8 major idue in computerized tomography [CT) imaging. Thersfore, many improvements to the
classical reconstruction algorithms are suggested Lo achieve reasonable image quality with less patient dese. The aim of this
workl i b improve the well-known slgebraic reconstruction alganithm (ART) in order to obtan good image quabty with less
ar limaed prajection angles, We achieve this purpose by sequential application of ART update, tatal variation minsmization
{TW), and nan-tocal means [NLM). Bath TV and MLM are widaly ised in imaging algonithms with high performanca, Ta shaow
the improvemant i ART by TW and NLM we used a Shepp-Logan phantom simulation and real data from dsgital
tomosynthesis imaging syEtam, Our results indicata that tha propasad mathod provided SUPSRor results over twa widaly
used methods, ART and ART+TV, In many serses including Structure SIMilarty (SSIM), signal to nalse ratio (SMA) and roat
mean squaned arrer [RMSEL

15:00 Digital Breast Tomosynthesis Imaging Using Total Variation and Non-Local Means
Metin Ertas (Istanbul University, Turkeyl; Isa Yikdirim (Istanbul Technical University & University of
INingis at Chicago, Turkey]; Ali Dinker (Medenivet University, Turkey); Mustafa E Kamasak
{Istanbul Technical University, Turkey); Aydin Akan (Istanbul University, Turkey}
Diigital bresst tomasy nthesis (DBT) generates 30 images of bresst by wusing 20 projections taken fram & limited viss angle.
Due to the #-poded mature of the imbge reconstruction n DET alternative imbge reconstruction methods have Been
introdueed Toe Beiter image quality, In this study, an efMciert DBET image reconstruction algarithm has been introduced, The
propased method was formolated a8 axmbination of algebraic reconstruction tecdhmaque (ART), total vasiatan (TW) and fon-
lozal means (NUM). A real DBET data set and @ commercially availabla 30 phantom ware used for performance avaluations.
Results af our study showed that ART+TVeMLUM halped in chtaining better recanstructed images than thase obtained by ART
and ART+TV in terms aof raduced backgrownd noise, aut-of-plane amifacts while keaping the details well-presaned,

15:15 Reconstruction of Knee Joint Image From CT Data Using Positioning Doll
Toshinori Maruyama (Okavama University B Graduate School of Health Sciences, Japan), Hideki
Yamamoto (Kibikogen Rehabilitation Center, Japan)
Instead of 8 phanbam wilh & fixed joint, & postioning doll that is the size of an actual adult and has movable joints can b=
used Lo pradtice positioning for radiograpty. This paper describes the image procesaing of & knee joint image aated from
computed lomagraphy (CT) data using a pesitioning doll in erder 1o provide the radiographic practios which bend [he knes
Juing. First, pra-processing is performed to adjust the transversa plane images cbtained by the CT scanner. Mext, the
adjusted transverss plamne image is dividad into the femur, patella, tibia and fbida parts, They are reconstrected according
to tha angle of banding, and tha lateral knae joint mage s produced, Varous images of diffarant angles of the knes Joant
and different angles of body rotation can be prodwced from CT data, It & expected that students will grasp the three-
dimsnsional structune of the argan to be ceamined and decpan thair anatomical knawiedge by wEing our proposad mathad.
e bzleve this method will help students learn positioning techndques.

Technigues Aimed to Enhanced Diagnosis and Imaging

Foom: E4-GO051
Chalr: B Raghavendra {Gjovik University College, Norway)

14:30 Hand Dorsal Vein Recognition: Sensor, Algorithms and Evaluation
R Raghavendra {Glevik Unlversity College, Morway); Jayachander Surbiryala (GUC, Norway);
Christoph Busch (Glavik University College, Norway)
Elometric recognition involvas in identifying the individual based an his physical and/or behavior traits. Among the varous
biometric modalities, the dorsal hand vein biometric has been known far improved accuracy, stabiity and resistant to
spoafing. The crucial fact, in achieving the acourate blametric recognition strangly carrelates with the quality af the darsal
hand wein that can be captured in real-life scenanos. In this paper, we present a new dorsal hand wein sensar that can
capture & good quality of dorsal hand wein images. The introduced sensor is based on a near infrared illumination that can
emit a spectrum of 940nm that in turn used @ illuminate the dorsal hard region. The presented sensoe employs a single
camera with & simple structure that will further improve the guality of the light te properly Bluminate the dorsal hand
Fegion, Exténsive experiments are canmed aut on our newly colected databese omprised of 50 subjects resulting in 100
unique dorsal hand veins, We also present an extensive evaluation of the eight different state-of-the-art technigues that
demarstrated the cutstanding performance of the Lag-Gabar and Sparde Representation Classfier with an EER af 0.7%,

14:42 Visible Iris Imaging: A Novel Imaging Solution for Improved Iris Recognition

Kiran B. Raja, R Raghavendra and Christoph Busch (Gjovik University College, Norway

Imaging dark iris in visible spectrum has had limited success due to low texture wsibdity owing to light-scattering and
absorplion properties of the cels in iris, Traditional iris imaging emaloy Mear-infra-red (MIR) Bumination to address such a
problem, however, this limits the use of biometrics using regular cameras sudh as the ones present on smartphones, [n this
WOk, wWe propose 8 new iris imaging framewaork, Do resolea the ris Deature patiern withaul employing the NIR illumination,
Thie propased irs imaging setup employs & simple Buminaticn source placed At an acule anghs to axis of aye and imaging
davice tp maximize the texpure wisibiity, The proposed setup is used 0 cbiain & neéw iris image database o avaluate the
warification parformance. The newsy CONETUCTEd ins image database of dark irs Images comprisas of 62 UNigua iris paMmemE
with 10 sam@les each in different session. The databass s acquired using IPhone 55 smartphone. Further 3 benchmark
comparisan is provided with respect to MIR images for the subsat of the database to measune the robusiness of proposed
method. Detalled experiments are camied out using five el established state-of- art s recognitian algorithims and hawe
indicated the superior performance of the proposed imaging setup with Genuine Match Rate {GMR) of 85.98% at False
Match Rate [FMR] = 0.D1% with an Equal Ermor Rate [EER) of 3.54%.

14:54 Varying Energy CT Imaging Method About Complicated Structural Components

Ping Chen and Yan Han (North University of China, P.R. China)

For complicated structural componends with wide X-ray attenuation ranges, consentioral Ffixed-energy compuiod
tomography [CT) imaging cannat obtaim all structural information. This limitation results in 2 shortage of CT information
because the effective thickmness of the companents along the direction of X-ray penetration exceeds the limit of the dynamic
range of the X-ray imaging system. To address this prablem, varying ray energy CT imaging method is proposed. In this
new method, the tube voltage & adjusted several imes with the fived lesser interval. Then, the fusion of gray consistency
and loganthm demodulation are applied to abtain full and (ower noise projection af the high dynamic range. Last the
comvenbanal CT method to get high dvnames range CT image. An sccompanying experiment demanstrates that this new
technology can extend the dynamic range of X-ray imaging systems and provide complete representations of the mternal
structures af complicated structural oomporsents,

15:06 Improving Authenticity and Robustness of Medical Images Watermarking Schemes
Based on Multi-resolution Decomposition
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Lamri Laowamer [Qassim University, Saudi Arabia); Muath AlShaikh, Laurent Nana and Anca Fascu
{University of Bretagne Occidentale, Framce)

The handling of numeric infarmation in hospials, especially in radiology systems, the storing and electronic transfer of
medical images betwesn hospital services, has become the certral point of the information infrastructure of modemn
healthcare systems. Madical images transmitted throwgh the communication nefworks nesd more robust and relisbles
algorithms. [n this paper, we propose & new medical image watermarking scheme based on wavelet transform. The main
corbribufice) bes in the exfraction process that improves watermarkmg scheme robustness and efficiency aganst several
kinds ol attacks, The resulls are very encouraging. Our images have very good resistance against several dargersus attacks
kncwrs im the image processing field (rotation and roisa).

15:18 Multi-GPU Based Evaluation and Analysis of Prehistoric Ice Cores Using OpenCL

Alexander Ditter {Friedrich-Alexander University Erlangen-MOmberg (FAL) & Computer
Architecture, Germany): Roman Schaffert and Dietmar Fey (University of Erlangen-Nuremberg,
Germany); Tobias Schién and Roland Gruber {Fraunhofer Institute for Integrated Circuits 115,
Garmany )
The analysis of prenhistoric iop cores is a wel estabished Instrument in the field of climate research. Until recently, common
methods were often based on the analysis of carbon diovide and methane concentrations. The use of computed tomography
based 2-0 reconstrectiors for the evaluation and analysis of prehistoric log cores yields the possibility to Improve: bhe
accuracy of age determination by an crder arder of magnitude, from several hundred wears to decades. This, in turm, allows
the improwement of the underfying model of the dimatic dews=lopment aver the last sewer hundreds of thousands of years.
The use of 3-0 volumes allows a much more detalled analysis with respect to the size, amaournt, distribution and connectivity
of air bubbles in the e cores as 3 new dimatic proxy. In this setting, we present & GPU-based approach for the effident
evaluation and analysis of air-bubbles using OpenCL1. As the raw data size can grow up to 10 TB per meter of an ice care,
we focus on a distnbutable and scalable approach, which is based on component kabeling and can be scaled o multiple-
GPUS wia OpenCL

15:30 - 16:30
Image Analysis and Processing I

Room: E4-G053
Chair: George C Giakos [Manhattan College, USA)

15:30 Coefficients Training Methods for Image and Video Quality Measures
Chen Gao and Karen Panetta (Tufts University, USA); Sos Agaian (The University of Texas at San
Antanio, USA)
Combining maltiple color Wmage attribute measures by limear addition has been shown to be an effective method in
evalisating color image quality. Therefora, appropriate selaction of the linear combination cosfficlants detearmines the
performance of the image quality measure. Differant methads for training the Fnear combination coeficients are used for
wariant applcaticns, In this paper, training matheds of obfaning the lingar combination coafficients are discussad for Two
practical applications: (1) for Image processing applications where images befare and after processing hawe the somes
source; and [2) far videe processing purpose where consecutive frames have differant contents and suffer from diffenent
types of distortions. With the obtained linear combination coefficients, the owerall image quality measure Color Quality
Measure [COM) s shown o be effective in benchmarking the qualties of images and video frames.

15:45 A New Correlation-Differential Denolsing Algorithm

Long Bao and Karen Panetta (Tufts Liniversity, USA); Sos Agaian (University of Texas, San Antonio,
Usaj

Wie propase a nes correlaticn-oiferantial cGencesing algarithm based an twa novel cancepts of corralation-weighied and
differantial-weighted filters for Gaussian noise. The correlation-weighted flter utilizes the cormelation of different sequences
in an image in diferent directions = a waight to perdonm the filtesing. This filter can preserve the taxture information,
especially the edoe information. Derved from thie Gaussian filter, the diferential-weightod filter uses the actuad diferenos
of pixel values as a parameter instead of the distance relationship of pooels’ posmions. These two flters have the
complementary function that preserss the texture information while simultanecusly remowing the noise. The algorithm (s
shawn ko outperform current denpising standards, including Gaussian filtering, man-local mean, anisotropic diffusion, total
wariation minimization, and mult-scale transform coefficient threshalding for both middle and high levels of Gaussian naise
cases.

16:00 Image Reconstruction for Wet Granules by Electrical Capacitance and Microwawve

Temography
Haigang Wang {University of Manchester, United Kingdom}; Jizolong Zhang and Mingxu Mag
{Institute of Engineering Thermophysics, Chinese Academy of Sciences, P.R, China); Jiamin Ye
{Chinese Academy of Sciences, P.R. China); M Ramli {School of Electrical and Electric Engineering,
P.R. China); Wugiang ¥amng (The University of Manchester, United Kingdom); Zhipeng Wu
{University of Manchester, United Kingdom)
The maoisture content of granules in fludized bed drying, granulation and coating prooess is typically betwesn 1% ~=25%,
which results in the change of permettivity and conductivnly dunng the procsss. [n swch condibions, the application of
elactrical capacitance tomography has some lenitations. Considering that microwave tomography warks n a wide frequency
rangs (up to 2.5 GHz) and can be ussd o messure high permitbvilty and high conducteity of matenials, the objectree af this
resaarch i Lo combine capactance and microwave bemography b0 investigate the selids concentration with different
mosture cortent. The recanstructed imsges show that bath capacitance and miorawave tamography are functions of
moElure content, The measurament results demorsirale that the Dwo omography echnigues can complement with each
othiar. Thia analysis results wauld be usad 1o process cantrod in a Nusized bed drying, granulation and Coating Do imQross
the aperation afidency,

16:15 30 Positioning for Revision Total Hip Replacement Surgery by Dual-modality

Tomography
Zhen Ren (University of Manchester, United Kingdom); Wugiang Yang (The University of
Manchester, United Kingdom)
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A new approach based on electrical capacitance temography (ECT) and electical resistance tomegraphy (ERT) is proposed
o providing real-teme 30 images for sevision otal hip replacernents (THRE), attempting ta navigate a drilling/milling tool in
the famoral bane during the surgery, An ECT/ERT dual-madalty sensor adopts the corventional ECT sendor structure with
imternal electrodes and voltage excitation. The capaditance and condudtants afe measured by an impedande analyzer baged
syRtam, With the pror knowledgs of the shaps and diameter of the Temoral bone and thea drilling/milling teal, the D
imaging process during the revision THR surgery can be simalified o estimate the cross-sectional positian of the Temur and
thit cross-sectional and axial position of the drilling/miling head, Exparimants wara carmied aut with an aluminum rod
Inserted in empty cavity of a cemented femoral bone surrounded by saline solution. The cross-sectional position of the
famur is darived Dy a waighted maan methad and the asial posiion by a linear function. 30 images for visualizing the
revidan THR prooess Is generated in Matlab. The initial result s promising, providing the possibility of visualizing the
surgery process using the ECT/ERT dual-modality.

16:00 - 17:30
Poster Session

Room: Atrium
Chairs: James Basilion (Case Western Reserve University, USA), Michalis Zervakis (Technical University of
Crete, Greece)

16:00 A Fast CU Encoding Scheme Based on the Joint Constraint of Best and Second-best PU
Modes for HEVC Inter Coding
linfu Wu, Bagleng Gue and Jie Hou (Xidian University, P.R. China); Yunyi ¥an (School of Electro-
mechanical Engineering Xidian University, P.R. China); Bao Guo {Xidian LUniversity, P.R, China)
The emerging videa coding standard High Effidency Wideo Coding [HEWC) has shown greatly improved coding effickency by
adopting hierarchical strisctures of coding wnit (CU), prediction unit (FU), and transform unit [TU). Howewer, the encoding
time Iincreases substantially due to the numercus combdanations of OU, PU and TU. In this paper, we propose a fast OU
encoding scheme far HEVC inter coding based an the joint corstraint of best PU mode, the second-best PU mode as well as
the CBF information. The experimental results show that the propos=d fast OU encoding scheme can reduce the encoding
time by more than 35\% for R& and LB cases with negligible BO-rate loss over HEVYC test model reference software, HM
1.4,

16:08 Adaptive Rate Binning in Real Time Transmission

Shunfeng Han and Min Du {The 722 Research Institute, CSIC, P.R. China)

In this paper, we proposed an adaptive rate random binning code s developed for point-to-paint {P2#) delay constrained
Source streaming. We study the ermor sxponent (&smor convengenos rabe), which messures the asymptotic rate at which the
=rrar probabilty decays with the time delay. An schievable lower bound of srror exponent is derived for the proposed
Binring. Numerical results show that the proposed sdaptve rate random banning code schieves g better sxponent than the
existirg fixed length (FL) random bimning code, This general approach can be aasily extended to real Lims imagning
processng, signal processng with delay and scurce comprassion aneps,

16:16 A Coding Protocol for Relay Network

Min Du and Shunfeng Han {The 722 Research Institute, CSIC, P.R. China)

This paper proposes a coding protocol for & relay netwark. The performance of this coding profocol is achieved by means of
coaperative sutedshve-canceliation decoding folowead by & siding-window lirear enosding schame at the reays, The linsar
mappiry at the relasy encoder s desigred to give an optimal constellation far the signals transmitted by the relsys, The
propased schems i shawn 10 ackieve Tl diversity when the relays are capalble of decoding the criginal source spmbols
effar fred, The papar then proposes & seladticn-relaying approach capable of recovaring full diversity evan whan the relay
nodes decode erransausly. Simulation resuls conflirm that the propesed relaying schemes indeed achiese the desired
parfarmance,

16:24 Application of Non-Negative Matrix Factorization for the Deconvolution of Petroleum

Mixtures Using Mid FTIR Analysis
George Livanos and Michalis Zervakis (Technical University of Crete, Greece); George C Giakos
{Manhattan College, USA); Mikos Pasadakis {Technical University of Crete, Greece)
The asm of this study was to dewelop an efficient, in terms of bath time and cost, but still relable methodology, capable of
idenkifying the chamical fractions in complex commendal petralesn prodscts, We demonstrate the performance of 8
methodalogy based on Attenusted Totsl Beflectance Fourier Transform Infrared (ATR-FTIR) analytical signals, combined
with & mmadifed factorization algorithm to salve this "mixtune problem®. The resulte of this innowatve wark, reganding both
the applicaticn of the adapted decornvolution Dechnigue o petrolewm analysis and its sell-adaptation e data withowt any
former initializatan, indicabe that it i@ poddible W reveal the content in & chemeally complex petrolsum mixtues, warking
aoledly with the infrared signals of a limited rumber of samples and withaut amy other a prior nfarmation. A foous
application of the proposed methododogy s the guality contrgl of commarcial gagaling by idantifying and quantifying the
individual fractions used for @5 ferrmulatian.,

16:32 A New Method of Reducing Boundary Artifacts for JPEG2000 Multi-Tile Coding

Jianxin Wang and En Zhu [Southeast University, P.R. China}

In this paper, we present the pre-/post-ftering ramewark o reduce the boundary artifects introduced by FPEG000 multi-
tile coding. Compared to B&ing cne-dimensicn array as the input moded as comman did, two-@mension (200 matrix is
dopted to maka the derivations mare peedsely. To buldd the statistical refaticnship batwaeen the input image and the
distoation of tha reconstructed image, we prasant the analysis of tha 0 disorete wavelet transfarm (DWT) with the pre-
fitber, the 20 inverse DWT with the post-filber, and the: distortion model of the scalar dead-zane quantization. Furthermare,
the measure standard is formulated n terms of the memory cost and the relative size of the mean square error on
bowndary and nan-boundary coeMicients. Based on several experiments, the optimal pre-/post-filters of typical sizes ars
obtaired, and their grest performance in reduction of boundary artfacts is proved.

16:41 Licence Plate Images Deblurring with Binarization Threshold
lin Fang {School of Electronic and Computer Enginesring, Shenzhen Graduate School of Peking
University, P.R. China); Yule Yuan, Wei i and Paijun Tang (Shenzhen Graduate School of Peking
University, P.R. China); Yong Zhao (Peking University, P.R. China)
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The principal purpose af this paper i9 to develop & new method o deblur Beenoe plate images. The statstical analyses of
plate images we hawve performed enable us 0 believe that the binarization threshall s & reasonable paramseber o
digtinguesh blurred plate images from dean ones, Our approsch defines a new regulanization berm which includes both
intenaity and gradient priors, and aives an effective and convergent solution, A large mumber of experiments on feal-word
plate images dataset have been conducted by using difTerant algorithms. Comparing with other representative dablur
algorithms, the method we proposed yiekds higher quality results, Marecsar, Turther experiments are farried oul [o apply
our algerthm to non-plate burred images, such as composite images, saturated Images and othar common images, Tha
results demonstrate the proposed method has a state-af-the-art performance on both document and non-document images.

16:49 Improved Directional Welghted Interpolation Method Combination with Anti-aliasing FIR
Filter
Xuyi Jiang, Xiangdong Chen and Liwen Ha (Manjing University of Posts and Telecommunications,
P.R. China); Gwanggil Jeon {Incheon Mational University, Korea)
Ir this paper, we present an imaroved dicectionsl weighted interpolation methed for single-sensar camers imaging. By
ohserving the fact that the corventional directional weighted inmterpolation methods are based on unrelisble assumptions
using spectral cormelation, & contribution of this work is made using an anti-aliasing finite impulse response fter Lo improve
the interpilation accuragy by exploiting robust spectral correlation. We also make a contribution towards refining the
interpolation resull by wsing the gradient inverse weighted fHitering method. An experimental analysis of mages revealed
that our proposed algedthemn provided supessor performance in terms of both objecties and subjedtive image quality
compared bo convintional directional wesghted Demosaicking algorthms. Ouwr mplemantation has vary low complesity and
is tharefore well suited for real-tima applications,

16:57 Deep Convolutional Neural Network for Kinship Verification From Facial Images

jue li and Jinlin Guo (Mational University of Defense Technology, P.R. China)

In this paper, we propose to leam a relational feafure Tor Kinship werification from facial images, To offer a Tather-sen
relationship as an |xamplke, wa First use a conoluticnal naural netwark {CHN} to extract the fathar's identity faature far
face recognition. Then we st up a deep CRN-Autc Bncoder (AE) modiel ta establsh the relatianad features. A& CNN-2E newral
natwark Is a supervised deap lgaming algarithm that applies kack prapagation, setting tha target walues to be close b the
inputs. The relational feabures are the activations taken from the last hidden layer of the deep network model, while the
son's facial image is the input and the father's identity feature is the target value. This deep model leams a process that a
s0n gradually becomes his father. The activations of the higher layers strangly represent @ father-son kinship in visual.
Experimental results show that the relational feature is effective for kinship verification.

17:05 Color Characteristics for the Evaluation of Suspended Sediments
Konstantia Molroglorgow (TUC/Electranic and Computer Emgineering, Greece); Sofia Nerantzaki
{School of Environmental Engineering, Technical University of Greece, Greece); Geonge Livanos
(Technical University of Crete, Greece); Maros Antonakakis (Schoal of Electronic and Computer
Engineering, Technical University of Greece, Greece); Mikolaos Mikolaidis (Technical University of
Crete, Greece); Euripides G.M. Petrakis {Technical Uniwersity of Crete (TUC), Greece); Andreas
Savakis (Rochester Institute of Technology, USA): George C Giakos (Manhattan College, USA);
Michalis Zervakis and Katering Mania (Technical University of Crete, Gresce)
This study focuses on a significant issue af the envircnmenial mon@oring application area, which |5 the suspended sediment
conoentration estimation. More specifically, the purpase of the ourrent work is to provide a new non-intrushve way o
estimate the suspended sediment (55) distribution. The proposed methodology uses the color characteristics of river flow
images and prowkdes a high comelation factaor with the suspended sediment measurements. [n cur cpinicn, the importance
of the current work derives from the fact that it provides an alternative and effective way of estimating 55 distnbution
rather a3 opposed to the conwentional method that requires heman presence, especally i we consider the difficulty of
taking measurements of the nver pollution during fush food events when the sedment distribution is increased and is
directly related o water quakty,

17:13 Multi-pedestrian Tracking for Far-infrared Pedestrian Detection On=-board Using Particle
Filter
Ruilin Xw and Qiong Liu (South China University of Technology, PLR. China)
Target traddng i impartant for pedestrian detection In an-board vision application preventing traffic accidents effectively.
Fadng complex traffic scene including background change, various pedestrian appearance and mult-targets etc., target
tracking algorthme existeg such as Kalman and particle filb=rs expose shortcomings in sccuracy, robustress and
availabity. A heuristic tracwing scheme induding feature model leaming and target tracking Reratwely is used for far-
infrared (FIR] multi-pedestrian tracking on-board. To leam and update festure models for each pedestrian, partial least
Squares regrestion (PLER) and heuristic camputation are adopted. And 10 track mwlti pedestrians mearmhile, an impraved
partiche filbter algorithm is proposed combining sdaptive s=arching region and double feature models. Expsriment an several
FIR widen sequences demonstrates the improved scherme autperfoems comparing with ather partice filker algarithms when
multi-pedasirian tracking, even with partial occlusion, scale and postune variation,

17:22 Compound Poisson Noise Verification for X-ray Flat Panel Imager
Ho=Hui Hsieh, Yu=Ching Mi, Sheng=-Fin Tseng, Fan=Fin Tseng and Liang-Cheng Chen [ Institute of
Muclear Energy Research, Taiwan)
Physical effecks that contribute to the nome in digital radicgraphy are possible to be represented as oversll varance
induding Paigson atatistics of x-rays, For real syitem, sthbement of the nolse rdponge must be ntegrabed against a
spsmcfrum to get the total resporse to speciral flusnce of x-ray, that the detedted a-ray follows & compound-Pomson
distribution. To werily the roise property of our FPD, we formulste & Paisson based rmodel to verify the image nose statstic
from measured data, Results demanstrate thal the FPD nosse progerty is independed from the tube voltage, only 1.6% errar
ward godurred by the model Nteag. In this case, the Asige peoperty of cur FPD can adcurabely be reprédenbed a5 tha
madeled Function,

16:30 - 16:45

Coffee Break

16:45 - 17:45
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Image Analysis and Processing I1

Room: E4-G053
Chairs: Silwia Saborres Martinez (University of Jaén, Spain), Hiroyuki Ukida {The University of Tokushima,
Japan)

16:45 3D Shape and Color Estimation Using Linear Light Sources and Cameras
Hiroyuki Ukida {Tokushima Unlversity, Japan); Yoshio Tanimoto (Kibikogen Rehabilitation Center,
Japan); Teksuya Sano (System Enterprise Co., Ltd, Japan); Hideki Yamamoto (Kibikogen
Rehabhilitation Center, Japan)
This papes propeded a 30 shape and dolor estimation method Based an the pholomelsd slarsd melhdd thal e images
takan fram multiple linear light sources, The proposed methed can estimate partial object shape accurately, Hence wa
estimate multiole abject shapes with diferent ight source positions, extract partial object shapes ard integrate them. In
ddition wa M50 use the bindcular stareo mathod to estimate depth at edge parts and integrate its result. An actisal
experimental situathon ks simulated and the 20 shaps of the target abject is measured using the synthatic Images. Fram bhe
result of experiment, the proposed mathed is effective far measuring the whale 30 shapa af an object,

17:00 Secure Image Processing Inside Cloud File sharing Environment Using Lightwelght

Paul Rad (Rackspace, USA); Maohan Muppidi (University of Texas at San Antonio & ACE Lab, USA);
Sos Agaian (University of Texas, San Antonio, USA); Mo Jamshidi (University of Texas at San

Antonio & University of Texas @ San Antonio, USA)

The mcrease of the doud file sharing storage as nfrastructure for serving larpge amounts of images owver the intermet
inspires rew dats snalylics paradigms. In this paper, we sketch the idas of expanding the cloud File sharing capabilities from
only storing images to also performing =ncryption and analytics by moving and executing user defined programs near the
data inside of an ohject storsge cloud, In the big data contest such 85 doud file sharing storage, the arbitrary separation of
shorage and computalion indreases latency and decreases parformance, The philesophy Detand thes approach is [o packs gl
applications then move the application o the data, rather than maving data o where the application is located, In this
papser, the encoding of the image is darse using the P-Fibonacc transfarm of Discrete Cosine Coaffickents "PFCCT algarithm.
This paper describes the Docker Maching and Docker Swarm, an envirenment to suppart containerized user defined
applications running remelely inside the doud sterage. Furthermare detailed simudations have been carried oul to test the
encryplion service an chd file sharing environmant such as Dpanstack DOject Storage.

17:15 Image Fusion for Surface Finishing Inspection
Silvia Satorres Martinez and Carlos Ortega Vazquez (University of Jaén, Spain); Javier Gamez
Garcia and Juan Gomez Ortega {University of Jaen, Spain)
This paper preserts an automatic defect detection system for machined metallic surfaces. Depending an the type of surface
traabment & characteristic texture may e added, The aim & 1o delermire Naws evan il their orfentation and shapa ara wary
similar te the surface fnishing, Far this purpose, a procedure based an merging features abtained undar diffarant lighting
cenditions has been developed. All the devices involved in the image acoquisition process are alse detailed. Results of he
autpmated inspection suggest that the system works alfectivaly with a low value of false rejections, Finally, ways te further
imprave the defact cetection rate have alsa been discussec,

17:30 Autonomous Facial Recognition Based on the Human Visual System
Oianwen Wan and Karen Panetta (Tufts University, USA); Sos Agaian (University of Texas, San
Antonio, LSA)
This paper presents a real-time facial recognition system utilizing our human visual system algorithms coupled with
legarithen Logical Binary Pattern fealure descriplors and our region weighted model, The architecture ¢an guickly find and
rank the dosest matchas of a test image fo a database of stored imagas. There are many potential applications for this
work, including hameland security applications swuch as identifying persons af interest and caber rabot vision applications
such a5 saarch and rescus missions. This naw mathod significantly improves the parfarmance of the presious Lecal Binary
Pattern method. For our prototype application, we supalied the system besting images and found their best matches inothe
database of raining images. [n addition, the results were further improwed by weighting the contribution of the most
distinctive fadal features. The system evaluates and selects the best matching image using the chi-sguared statiskic.

Friday, September 18

09:00 - 10:00

Lecture 4: Computational Vigion: Current Progress to Future Perspectives
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10:00 - 10:30

Student Awards & Closing Ceremony



