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Fig. 1

Conceptual illustration of flexible ultrasound

imaging system.
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Fig. 2 Definition of estimated parameters with shape

sensing system.
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Fig. 2 1R g X o e, £ HEPRRZ 200
Mil Lr 3X 0 Ls %25, ftEO® 7 v 2
Y nlcEFE&MMoKEE ALr(n], ALs[n]
FLXOHFLA AOn] FUTo X ICEERI N

A
AL;[n] = Ly[n+1] = L;[n]

Eq.(1)
ALg[n] = Lg[n + 1] — Lg[n]
Eq.(2)
AB[n] = 6[n + 1] — 0[n]
Eq.(3)

Lré Lso¥FErxrzhztihr BXUX r-t &F

2L, (1) BROXICEFEINSD :
AL, [n] = r[n]A8[n]
Eq.(4)

ALg[n] = (r[n] — t)AB[n]
Eq.(5)
ot E, MMoEE (] U ToRXTHEX
ns:

tAL,[n]

i = ST = AL

Eq.(6)

T, ZABRKOEREM w5 LT, hL
i AG[n] IXRDESiIckDEND -

AL, [n] — ALg[n]

AB[n] = : Eq.(7)
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Ls[n] ##lE+ 2 &T, UkoF.0fA A0 [n]
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IR EE rn] BLOHLA AO([n] 2
b, PtkoRIE—EOMIlE L TRHSI D,

22. ZBFRENE

L AO[n] ZBES 2720 ICEBHERED
ZALHfER TN S, FIL Lr icid RX1 X
RX2 @ 2 >0 &EMAS, P Ls 1213 TX B2 B
BINd, FEMEOHEE d X, RX1-TX s X
URX2-TX D 2 D0FE®EL»OHEIME . Fig. 31c
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Fig. 3 Mechanisms of differential capacitance

occurrence due to the local shift of two layers.

Fig. 4 Detailed layout of the electrodes on the shape sensing system.
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Fig.5 Utilized electrode patterns
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Fig.6 Overview of developed prototype shape

sensing system
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Fig. 7 Whole system architecture for measuring
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INEHEEMAE L L, ERRGMFLLTE. &~
VavtA Lok, EHoOKRKNE VS 20D
RCHBZITo 72, WENRE LT, EHEH
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7o HHEMT T3 RIOBITEZITV. FRERTICIX
Fr) 7L —vaveEfill, ¥¥x Y7L —
Ya v Tk, RTONEYEHEL, Zhbic
L CT—REM %2172 72,

3.2. EBRAE

Fig. 8 Result of the shape sensing error comparing
small and large electrodes with and without

applying the silicone oil.

Fig. 9 Representative cases of the shape sensing:
(left) the best case of large electrode with
silicone oil and (right) the worst case of small
electrode without silicone oil. Solid and dot
lines represent the measured shape and

theoretical shape.
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Fig. 10 Measured capacitance in each electrode at 4 CavTHHALEFZFMABEERFN S VAT 2 —
points: (a) large electrode without silicone oil, Fit. lmm v F OB I N4 80 HOET
(b) large electrode with silicone oil, (c) small POHREINTED . 2794 212 0.8mm X

electrode without silicone oil, and (d) small 10mm Ch 2. ZEFOMEE. F Ty 2F2—

Y21 5 ME T EE I RICHA - 2RO AT

BICHTINTWE, 2OV Ial—vayT

electrode with silicone oil. Noted that #1-#4

represents the number of each embedded

SEnsor.
P L e R, T 5285 & RIS 7 A
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4.2. ERBERNDOZE

AR & LCid, Fig. 10 (a)icmd &5 ic
4 DOREA =T v P RRELZ, HE—FT v &
w7z =247+ — v 7 OREi & LT,
DT osic X SNR (E50HEE ) 2 HIE L
7zt

noise

A
SNR = 201log,, {l M“"l} Eq.(9)
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PRIE. T oiee 13FA F O — T OREEEZ T )
4 X COHBRIREOEERFETH L, &b
I, HEA =Ty bW —L 73—V
DIFRIE % 3§ % 720 1c, FWHM % BHIL 7=,
SNR & X ' FWHM {3, #E 20mm ICHlE X 11
TemiZ—7 v b oLiIc CEHli 2 1T - 72,

Fig. 11 Simulated US images reconstructed with the shape sensing error in each radius: (a) the ground truth case and

the cases with the sensing errors in the radius of (b) 40 mm, (c) 50 mm, (d) 60 mm, (d) 70 mm, (d) 80 mm,

(d) 90 mm, and (h) 100 mm.
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(v r &b 2R RENSE, HED DO Eh R R I NS, —F T, BREEZ
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7 & ORI IXIAME R MHBIRARIE R o e b o 53. BERAX—T
770 HEBEOR VYV IEERD > TH, &C
DEFETTEHEEL—7y MMIFEEREGRE L CH
Table 1 Evaluated Image Metrics WX T, — T MERA X LA ICIE
Curvature radius . R . .
HERE®RICEWTHZ =7y P B HICEKR
40 50 60 70 80 90 100 Ihp (F7vea—) HRPHRI N, %
SNR 7o, PN S RBEOEMEFICECTH, A
1555 18.4 2035 18.15 21.25 24.19 2256 R e . .
dB Z2—=4y F OR[HHLIIE VR EfE» b DT IcT
FWHM \ 7 HE A . . R s
494 77 059 026 177 069 848 NTBEAL DT, JORMBRDPE, VY
i vZEEEEANBOT AR SR T LA
e 191 199 113 350 263 323 219 AEIN5,
et £1.65 +1.94 +0.68 +3.98 £1.29 +1.54 =1.01 BE. vy Yy FMEDBELHET -0
mm
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