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Abstract Recently, colon diagnosis method using CT volume, which is called as CT colonography, is widely used.
Lesions found by CT colonography can be resected by using colonoscope. However, understanding a colonoscope tip
position while inserting it to the colon is difficult. In this paper, we propose an estimation metod of a colonoscope
tip position in the colon using abdominal CT volume and electromagnetic position sensor. Firstly, we extract a
curve passing the center of lumen (colon centerline) from abdominal CT volume. We obtain a curve that represents
the shape of the colonoscope (colonoscope line) by using electromagnetic sensors attached to the colonoscope. We
extract anatomical feature points (landmarks) from the colon centerline and register the two coordinate systems
utilizing landmarks. Then, we make correspondences between points on the estimated colonoscope line and the colon
centerline by using the length along the colonoscope line and the landmarks. We applied the proposed method to a
colon phantom and measured correspondence errors of the colonoscope tip. The errors were measured as the length
along the colon centerline. The experiment results showed that the average error was 15.8mm at the sections where
the colon does not show large deformation.
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UPD & LTERHELENTWAS. LH L, UPD TIEKBERESE
DFEHHPKBAD L ICME L TWAMEELWaRWED, E
MERMERITEST S LA LL. —7F, REEEEE RV
AR 7 —2 a VIcET MBI ABCEL TE WD
TbNTV3 [4[5]. ThEFETE, ATT0Tn—%H
WTKBARBEOSHMBLZ Sy F T LT3, Foy
FUTRENERINS DHE I N B KIBRREBEO LI ME
DEBOMBED HRZICHENTNL.

ARETE, CTHREBMKAMEBELYEFAL, KBERICHE
AETNFRBANRBEOSNBEHET 5 FELIERTS. &
FETIE, KBREEOERRT CT B LEOKIEEZNFhih
ek bRL, 2 DOMKRE THEMNGEFRERDS. o
BXILEGRN D, KBARSEHRMEY, CT R EDOKIEPE
I OEREBETI 5 C LA AREE 25, LU, 2. TIRE
FiE, 3. TERBLUHER, 4. TERERICNT 3ELERR
~N5%.

2. F &

2.1 # B

AFETIE, 3 KT CT 18, BIUKRIBABRBEICED A
F IS ME T SEE L2 KIBRRBEOME, HEN
7 MVERAWT, KIBREBEORRMBOHERITS
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colon junction : SDJ), ALY (anus) ® 5 ATHB. TNHD
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DORHE p(F) & q(G)) 12, BEE p(Fio1) & a(Gryr) KRR
LNTV3EDET 3. £z, FEOMGEFGIIKAICLDEINS.
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—7, ERESED |p(F) - a(G)| 27 oA, KB
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£ p(FY) DHPIEEHR LD S q(G) ISHISHIT bR
U, NEFI2TS. COBE, KFSEREOSEA p(Fii)
RIS B R LM q(Gr) EELTORVED, A
HER LOXEERTSFIOEE m MRELTELY, 2.6.2
EEHRDOXMTI 2T T LW TERV. FT T, A FETRY
HINKM ¢, DD B 2.6.2 TREHOREAE p(F), p(Fii1)
RIS BN BEHC, FEENTZXKE ¢, ODNESERICH -T2
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N-HREREOR q(G)) & q(Gre1) PEIORBRRICIB TR E
% Li(l) L UTERL, NESEREDE q(G)) » SKBRRED N
a(M) ETORRBEBUCTA>7EE R Lo() L LTEBITS. LikD
FREEH 5, KBAEBEOENR q(M) 3R 5 TEINBZH p(s) IS
Firohs.
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XA c; i BB KIBNEBEO G q(M) b D RER & DOXFIG
£ q(@) ETOREEROEE, n KM ¢ ZRTARBNE
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AFE TR 2(a) ISR T RBORE! (KIFT 7 > b L) 2V
TRBARBLREON ST BZEZFHR L. ST ERE
Sl zHDHME LT, KIF7 7> b LOSEICK 8(a) D
KD 6 DD —h—EFNENRIEE, HITER, ST,
SDJ, S IKEERR, ERRICERD TS, 3 Xyt CT Bz Lk,

% LT CT BoOkkIE, BEfY 1 X 512 X 512pixels, AT
A ZE 404 #, BEEBIE 0.74mm, FHHEKER 1.20mm T
H5B. Fiz, EBREEL LT, 3 XTHIAMERSE Y
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B A5 I 3D Guidance medSAFE (Ascension Technology
Co. ,Vermont, USA), RIFA#HE : CF-Q260AI (A > /3A
AF 4 AWV AT LR, W) ZRIA L.

NRER L KB SEOMS T, KENRSEEZIM»6E
BETHA LRSS THGRL, Mo EEZEOFHIICANVS.
S EEOFN, 3RO E NESERZ ST L
TIRBET, RIBREBEOERMELE T —h— DL E T &K
%, v—h— Lt ARBRNESROLHEBRICTEREDE. %
D%, CT BED~—i— L RRFRICEK DRGSR LIERIS
I E N KRBAEBETEHME p(s) & OIS EEZEHH
Lz, BREL, <—h—@EKBNRLEICHELTWARY. £
T, RBNREOERME & BRIC~—h—& KESR LI
PAT CEEEICRIA L. K9 DKD&Y —A—DAE
h S EBEESLIR LIV KESHR EOR%Z p (Ry)(k=1,...,6)
T35, KRBNRELNE v —h— L OMMTEZ E &, p(s)
¢ p(Ry) BICTFEEL., BWVICRERE U RIBGR DR p(9),
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(a) (b)
8: KiF7 7 > P LKED I bhiew—h—DAE, BIUTRES
ReB—H—LOMBEBE. (o) KRBT 7> b LEICED 35N
<—Hh— (FHI), (b) KBSHE v —A— L OMERRF.

R
(ke E)

PN TOY

9: KREE S EICHIGH T DN KBRNREDRR p(s) BIUMSR
LB —H— p(Ri) L DEIERORGAEEDEAR. KB
DL p(s) B ONREE B —H— p(R,) L TOBELRE 2
A p(i), p(i) PRIDEREOMIC X DS EEEEHAIL 7.

p(i — 1) ORIDEEEOFIE FIVT

S

E= Y |lpt) —p(i-1)| (6)
i=Rg+1
U7z, iz, UEWE7 & 50.0mm & Uz,
BEFEEAKB7 7 FACHAL, &Y—H—LOEER
20 EIE LTz & T3, KBNHESTHE v — A — OIS A
#= E OV L IBERFEZEITN TR 1 O3 ko T

4. #E 2

10mm BEORY — %2 BDOIFB5E, KBNEEOLRE,
5 50.0mm AN OHEIFIC KRR Y — THHNEKBAHEEZ
BIEL, HASOHZGMHEOREREL, BRTIUELRS
I LICEDFERTAHTLRAETHS. TDIEMD, K
BR R _EIC ST B NIe KIBARBE DR p(s) & —H—
p(Rk) & ORISFIFEZED 50.0mm AT b I EANTREE
LWz B, E1ERSLIHEE, BEHL EEBO/NEWERML
(R—Hh—B5 1,34) KO FF bhicx—A— ORISR
13 50.0mm ML F &% o7z (K 10(a)). L7zh>T, AFER
ERONE DML T EANGRBEZRDOEVAS.

Lh L, BEORZOEMICEID i Te—h— (W —H—

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

& 1. B —A— L RBNREDSEH & ORGTIIERE E OB I CERERZ.

=A% |1 (FBER) | 2 (BITHEG) | 3 (HBYEER) | 4 (SDJ) | 5 (S K#ERR) | 6(1E/E)
FHF [mm] 23.41 108.70 1.94 22.19 120.35 101.40
R [mm] | 14.95 45.75 3.93 15.46 33.27 72.63

KA S

(2) (b)
10: KRR (BR) L ARSR (RIR) ORISHHER. #EBudK
R E DR p(i) LRRBRLEOR q(f) OMIGEGREERL, A
KPR ED IR B IS T 5N KB SR EO S p(s) KT
(a) KIBERBRBEOLHZ<—h— 1 IKEREGDLEHE, (b) KR
BRinE Y —A— 2 KEREDRIEA. 272, (b) TIEMGHRFE
ENREL, I—=A— 2 U THBRE D ICHIGRHITbh TV 3.

BE 2,5, 6) LRBREBEORBOFISITEZEIAE Ao
fz. B LT WRETRERE, S IRBRCBRbL H~—h—¢
O3 L &, BT EchE~—h— (FR—H—2) T
3B 10(b) D& S I EBHHIS T SN BB & » KIF LA L
THEBE X DI b, KBREEESZHOTHL
LE, 261 TRIHALIELEWE T ICKD, KIBNESEDELH
DB 5 50.0mm EEBEN T EFESICHISTII BN S,
ZOFER, DEILUERME ¢ KB 3R LENEBROEX
Li(l) BEBEOEL O /NI NERESTLES 128, K5I K
ARG ERERRIFT. £, SKER, BERLEo~—
H— (X—H— 5,6) TRELIHIS I DNAME L D ARG
# LT SDJ &K DT bz £ hSEBORERNZE X
bN%. Ok, LEWET ZZEZTHIGMITEERRET
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