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Thrombosis
Lymphedema Micro channel or Malaria RBC
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Prototype of Lymphedema Monitor St
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Prototype of Lymphedema Monitor #2

https://www.youtube.com/watch?v=0 VsG5H_3Cc&feature=youtu.be




mech-fEIT Basic Concept

mech-fEIT structure mech-fEIT sensor

i E) Meat placing area 4V D) Axes length meter a, ' b.3) rigid bar

()

b.2) spring
A

A) Outer frame C) Electrodes

default boundary Q°

A g ——————— i ———————

|
i Q : total quadrant number [-]
___________________ i e, :g-thel. number
Q : sensor boundary [-]
00 : boundary shape]-]
| Sy :0-th el. moving length [mm]
| ry: g-thaxes length [mm]
| R : total axes length [mm]
|
|
1

0<6<360 M mL



Experiment Setup & Conditions R

Experiment Setup Phantom conditions

a d

X [mm] X [mm] X [mm]
-50-25 0 25 50-50-25 0 25 50 -50-25 0 25 50

=

‘dhRddbag o

phantom 1 cow

lamb 1 lamb 2 lamb 3
Image reconstruction

ot =o' — (T + AR)TTAV
i Vm(fl) B Vm(fo) i

axes length meter 0, components

AVin(fi—fo) =
ap B & E Vin (o)
= £ M= EIG ------------------------------ .
“ = electrode o' : i-th iterative norm. conductivity distribution [-]

R : is regularization matrix
J* : Approximated Jacobian matrix [-] |
AV : normalized measured voltage [-] . 8

45 mm
potentiometer
35mm

B e e T s e i ol e i s S S - i i il Gl - A i i s e e el +




Result & Discussion LR L

New Technology Presentation Meetings!

X [mm] X [mm] X [mm]
— 50-25 0 25 50-50-25 0 25 50 -50-25 0 25 50 Error boundary e,
S, 135 tima X 7o R R "
o Q— Q rue [
= s 1 _ 90Q-0d 0
? 10.5 = 1€p = Qtrue 100 [/0] :
'§ 75 0E L T e e e = = =
o >
S 45 -25
- Cross correlation (CC)
s 0 hantom 1 hantom 2 R S v gy I
§ p p ! 1 m=M (‘Jmn <‘Jmn >)(‘]mn _<‘] *mn >) |
= 135 50 l(cc)=— PP [—]!
@ : M = =N 2 . !
Z\ 10.5 25|—| : ‘Jmn _<‘]mn> - ‘]mn _<‘] *mn> :
s T
c 75 0 &
= el
8 45 <3.19 257
s * =
= -50 ] (CCE — (¢c)
lamb 1 lamb 2 lamb 3 x [mm] x [mm] x [mm]
— -50-25 0 25 50-50-25 0 25 50 -50-25 0 25 50
oQme - -~ 9@ —— [0 — (@) _qoss ‘
_ £0.935
(Eb) =4.81% <CC) =0-92% C_% 0.925
% 0.915
5 0.905 >
0Q : estimated boundary shape [-] " phantom 1 phantom 2 cow
o0Q"e : true boundary shape [-] —0.945 50
e, : error boundary [-] $0.935 25 _
(é;,) : average error boundary [-] £ 0.925 oé
(CC) : cross correlation [-]I _ = 0915 >
(CC) : average cross correlation [-] 2 oos 50

m : measurement number [-] . lamb 1
n : mesh number [-] o




: : 4B==it OB B
Result & Discussion #2 B TE AR

Running time & speed-up performance [Hennesy,2012]

@ t(3) O t(J*) — D)) — (€J *))—(5p)

e 80
— 6.39
% —
3 60—
(¢D)
= E
S =
> 20 =
o]
(¢B)
(¢B)
A 0
W phantom 1 @ phantom 2 [cow | lamb 1 llamb 1 @lamb 1
Speed-up performance sp
I— ________________ |
g t(J) = ! l 4.73 t(J*) T 4.51 sp
- |
. W :
J : standard Jacobian matrix [-] (t(])) : average computation time of J [s] AJ) : computation time of J [s]
J* : approximation of Jacobian matrix [-] (£(J) ) : average computation time of J* [s] #J*) : computation time of J* [5]
(sp) : average speed-up performance [s] sp . speed-up performance [-]
Hennessy, John L.; David A., Patterson (2012). “Computer Architecture: A Quantitive Approach. Waltham, MA: Morgan 10

Kaufmann”. pp. 46-47. ISBN 978-0-12-383872-8.



: : 4h==24 HE O
Result & Discussion #3 B TE AR

Conduct|V|ty image reconstruction o Meat area error e,
-50 -25 25 50-50-25 0 25 50 -50-25 0 25 50 S Fat 1A .
50 < 9.8 T =
,’} < 9.00 9.1 450 X,
T 2%_1 _g 8.00 40.0
E '@ 700 14 350 8
0E, é— 6.00 300 ®
25> 9 S
S 5.00 _ 73 250 -2
-50 S 4.00 . 87 200 8
€ 1776 847 3.9 S
phantom 1 phantom 2 cow w300 34 1267 150 §
—_ . : (@]
>0 2 jgg 791 (4872 L4872 128 g
o 4.45 :
25'5 S 0.00 0.0 E
0E i phantom 1 phantom2  cow lamb 1 lamb 2 lamb 3
: .kea— (kE; Y@ kﬂtrue @ k,,]
-25
Meat area perc. Meat area error ke,
T k. L Catue | k
Iamb. . lamb _ lamb i k;7 — _A X 100[%] i i"ea =" - — xlOO[%]i
Meat composition segmentation ke VA i L AT |
50 -25 0 25 50-50 -25 0 25 50-50-25 0 25 50
Lean Bone

Bone

25% 633% 703% 294%

_25-—- ¢ : conductivity image reconstruction [-]
-50 Ko : meat composition segmentation [-]
A€ : total area of phantoms and meats |[-]

phantom 1 phantom 2 cow

S0 kptrue - f-th area of true composition [-]
25<
— %y : meat area percentage [%]
0 § Ke, : meat area percentage error [%]
o

257 (g,) : average meat area error [%]
-50 11

lamb 1 lamb 2 lamb 3
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Experiments for Flow Regime Transition

(Dimensions: mm)

TU} TUg ﬂ 4
x lo Yy
Q>
Flow Packing D
meter column - |e———p
z ] g § c8\1 § Co-axial cable
Gas inlet i |
N =
Packed . Nl il B _
particle bed T~ Iol
Sensor I Y I I
Sensor I Y
Mesh E— e ] —
Roller pump O O O >

= | Liquid O O Gas outlet
o n reservoir I I o O
O

Data acquisition unit

Drain valve




Flow Regime Identification

Trickle Bubble

D =100 mm flow flow

Trickle flow

Gas rich IR Bl Liquid rich

Pulsing flow

Bubble flow

je=21.2cm/s,j, =3.2cm/s

B (D0w 3 XM | &

4



Experimental Equipment S EET L b
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Moving Reference Frame: o’-x’y’z’, Statio

(Unit : mm) TZ ’@
VI |1z =1497
I :h.)’_g??s_é_l ____________ - i v___
T | Rollin
Sensor®): i : ! olling
z’=1100; : Bag —
D . ; filter Lateral
S : yclone view
S |iSensor@), ,
=L ®' ! — > direction
z’=700 — !
1 : :
— |
Sensor@ Down-comer
2’=300 .
\ 4 : y' ' '
z =-47 . _
Data i
Acquisition Unit _J. i i tompfessor]
s I|str| utor[ Air Supply ] | Shes

mounted on the Rolling Bed
a. Front view
Fig. Configuration of the expe




Particle distribution images FENBNS

(a) Particle distribution images ~ (P) Eulerian slices of the particle
obtained by ECT sensor distribution images

(Rolling : ©=10° ,T=10s (§en80r®:2’=320mm) |
s E LT
Sensor®) . - § e I -

1
il-
+ Ml
r

t
R

z’=1100 8 1 -1.. '!
Sensor®2) = .
z2’=700

LR

AR
L.

/]
5

161

!
12
=1
5
Sensor N 14 = -
Z’:SOO \ N ., -lg — ] -
Dt=0 @t=T/4 Gt=T/2 @t=3TI4Gt=T = sed S =
0=10.0° 0=0" 6=-10.0° 6=0° 6=10.0" S = l:. .
o) EEENENETTT T T epEm 10% -2 i 4 FS S
0% Particle volume fraction 8 [_ ! =
& Lo =5
2 =

I]
t aa poliime Ao o/ e
IR

me
LR

1
t ==

«
<«

[EEY
o

L LR R >
H 4_ ¥ [ | 1
‘ H t i Ealt ! - I
- i | =

\

alculation in the case of ®=10.0°T=5.0s 16




Averaged Particle Volume Fraction by CFD-DEM

s A

New Technology Presentation Meetings!

—a— Rolling (Simulation)
—e— Upright (Simulation)
--m-- Rolling (Experiment)
—-e--- Upright (Experiment)

?— 5
Sensor®
z’=1100
i 4 -
Sensor®2) 1
2’=700 —=/7 %
‘;. 3.
Sensor® £ il
72’=300~ /- S
14
t=T/2 t=3T/8 ' ;
0
Sensor(3
z’=1100
Sensor®®

Sensor®  J
2'=300~s [

200 400 600 800

11000 1200 1400
Position in flow direction z' (mm)

1©=10.0° T=5.0s |

_ 1
@ﬂz:NEEEZZZQWﬂ

t (x,y)cr

N/ =Ny Ny =Ny,
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