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Fig. 2. FGD and a dot-matrix pattern
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Fig. 3. Laser diode and an FGD

Fig. 4. Dot-matrix pattern projected onto
the patient’s thorax
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Fig. 5. Geometry of the experiment system
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Fig. 6. An added image (D=300mm and D=321mm)
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Fig. 8 Data acquisition of the dot-matrix pattern
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Fig. 9 Measured value and theoretical value

4. BRIRRER

Fig. 10 [ZIRET 2 MR[EH T — X IUEL AT LOFRIE

a7 d, T—HIEIZOWTIE, BES AT ADRZ
PO Y A ME— RIUEZEFT > TV, 1TV 7 A T )
51 30 frames/sec CTH{EZEEL, 2 Ba—H (T
— X ZEEET 5, SEAOMBINIZa Y Ea—F T
BXhb, i L7 SPECT + A7 Al GCA-9300A (BEZ)
TH D, ITV I AT L i & ORI 30em, FGD & >4
& ER & DO BREE SR 30em ([ZFE LTz, Fig. 11 ICHUAS L7
BBEOHE 1 7 L— 2% T, B O R ORI 5mm
UbETHs, MEEHRHET D -OICEIEREEEZIT-> T,
N ORESAEZFERLT D OICKER R 28T 5720
W HRMB AR Lz, £79, FE1 7L —2HNE T A
B —2AF % T BHZLIZE > TTORD TV
L OMERE & FEoME A RN T 5, WRIZ, E OMEEN Tl
EOEWEREZ 1 EANRE L, Z O EZESDOMME &
L. TOWBEOEEECT T 7 &I TH, ROBESZHH
THEDDTAE =Xy LT T T D> TVRVE
EZ0LEM L, UTREECT L— AR E CEET S,
2T L —ANORSOBREIT, H1 7L —LNTT T
TENTCIEHEBOT T TITY, ZOFETLET S Z
L2k, ERONEEERETIRRT L ENTE S,
7T 7RI THNFEERN T, WS o ERIET D
ZENRTERDSTZGAIE, 1 7 L —ATOMEE X}
T AMEAE LT,

Fig. 10. Gamma camera system and FGD sensor (right)
with the ITV camera (left)

Fig. 11. Dot-matrix pattern
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Fig. 12. Displacement vectors (inspiration phase)

Fig. 12 IZH1 7L —L L8 20 7 L—2DOEENHEF
BXxnlE7u—~_7 M AERT, Z070—_7 kUi
KD T = —XZBT o0& 2R L 0D, 1TV
B AT OHFNOSIARAZAND Z LT, BEOKEST
WX B oOMEThERET2 2 &N TE 2,

5. B8

WK OB & A 1513 E B 72 SPECT Mg B kIZ B\ C
FEFICEETH D, BETDTETIE FGD 2HVTEHK
DOFEEZER LTz, 200 OMSIIMIERm Ry ms
L7120, BaIMERORBFTNZEIE Z/IETDHZ ENT
X 3, Polaris VAT LA HEHANWTZONMNET L EHEIT S
LE. BELTOMNMBTIORE L B2 5720, WED
& 28— E LE LR TIE R B0, 2Tk
LCHA DY AT AT, LA O & 28055
ZLERHRETH D,

AL AT N TIRE GBS O R 2S5 I N T2 DAL



TNDORT FLOKE S ITETHEY, Zokn, FEi
T 99% DFER ORI R L, B & OMPEEEX 1TV
B4 T Imm 25268 L7,

DG OB X L, 1TV Wi EOrBEThOKRE S 2 E220
DJEFEEY A~ T 5 Z L TRLND, ARIELIZV AT A
TIE1ED IV H AT LA TN FGD & AT
LDIHEDO—FHOBEX ORERIBTEDLZ LI D,

6. FEH

ZEW BN TR A= B ERT DT 7 A NRN—=T L—T
4 TR A FE N SPECT/PET D728 DMERIT L 5
EIMIES AT LAEIRE L, KAV AT ATIIEEDOM
A FEEM CEHEIT A Z E N TFHRETH D, ERRIC L D45
Bns, ZOVATATIER 1mm OFEE TLONET
NERMETDHIENTZXDHZ EBRHLMNI ST,

SE XA

[11] B.M.W. Tsui, W. Segars, D.S. Lalush, “Effect of upward
creek and respiratory motion in myocardial SPECT,” [EEE
Trans Nucl. Sci., vol.47, pp. 1192-1195, 2000

[2] A.G. Pitman, V. Kalff, B.V. Every, B. Risa, L.R. Barnden,
M.J. Kelly, “Cardiac SPECT attenuation correction does not
correct respiratory motion artifact,” J. Nucl. Med., vol. 42,
p.51 (Abstract), 2001

[3] G.J. Klein, B.M. Reutter, and R.H. Huesman, “4D affine
registration models for respiratory-gated PET,” IEEE Conf-
Rec. Med. Imag. (CD-ROM), 2000

[4] W.P. Segars, D.S. Lalush, BM.W. Tsui, “Modeling
respiratory mechanics in the MCAT and spline-based MCAT
phantom,” IEEE Conf. Rec. Med. Imag. (CD-ROM), 1999

[51 A.G. Pitman, V. Kalff, B.V. Every, B. Risa, L.R. Barnden,
M.J. Kelly, “Effect of mechanically simulated diaphragmatic
respiratory motion on myocardial SPECT processed with and
without attenuation correction,” J. Nucl. Med., 43,
1259-1267, 2002

[6] K. Cho, S. Kumita, S. Okada, et al. “Development of
respiratory gated myocardial SPECT system,” J. Nucl.
Cardiol., vol.6,pp.20-28, 1999

[71 B.J. Lopresti, A. Russo, W.F. Jones, T. Fisher, D.G.
Altenburger, D.W. Townsend, “Implementation and
performance of an optical motion tracking system for high
resolution brain PET imaging,” IEEE Conf. Rec. Med. Imag.
(CD-ROM), 1998

[8] H. Watanabe, N. Sato, H.M. Deloar, S. Urayama, H. Oka, H.
lida, “Acquisition of attenuation map for brain PET study
using optical tracking system,” IEEE Conf. Rec. Med. Imag.
(CD-ROM), 2001

[91 R.R. Fulton, S.R. Meikle, S. Ebert, J. Pfeiffer, C.J. Constable,
M.J. Fulham, “Correction for head movements in positron
emission tomography using an optical motion-tracking
system,” IEEE Trans Nucl. Sci., vol.49, pp. 116-123, 2002

[10] S.A. Nehmeh, Y.E. Erdi, C.C. Ling, K.E. Rosenzweig, H.
Schoder, S.M. Larson, H.A. Macapinlac, O.D. Squire, J.L.
Humm, “Effect of respiratory gating on quantifying PET
images of lung cancer,” J. Nucl. Med., 43,876-881, 2002

[11] K. Nakazawa, A. Ohya, M. Nakajima, S. Yuta, “3-D shape
measurement using fiber grating vision sensor attached to
manipulator,” Trans on Inst. Electrical Engineers of Japan.
C, vol. 107, pp.659-665, 1987



F—J—F.
L SPECT, FER[RIH), 77 A NX—T L—TF 4 VTR

Summary.
Respiratory Movement Correction with Fiber Grating Device

Kei Tamagawa Koichi Ogawa
Graduate school of Eng., Hosei Univ.

In the reconstruction of a myocardial SPECT image, the respiration causes serious blurring. The aim of this study is to
compensate for this blurring by monitoring the movement of thorax. Our system uses a fiber-grating device (FGD) and an
ITV camera for detecting the respiratory movement with images sequentially acquired during the data acquisition in SPECT
or PET. The FGD makes a dot-matrix pattern on the patient’s surface and when we monitor a group of dot matrix patterns
we can obtain the movement of the patient. This paper shows the preliminary results of a system for measuring respiratory
movement with a fiber-grating vision sensor.
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