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Fig. 1 Schema of satellite communication.

Fig. 2 Parabola antenna on the top of our department.
(1.8 m in diameter)

. HANE 25 km BN BEISIRAR AT (OUT B )
@ﬁ%k?liﬁﬁﬁl%ﬂtmﬁf,ﬁL‘
%2 36,000 km [ ZFFIE L T2 72 % L IE#T A
JCSAT 1 %5 (Ku a5 7 & Vi@, 10 s
14 GHz/ T V) J&# %% 12 GHz, [al##:# % : 64 kbps, H
KHFTF T4 AT LR, FHIT) &l U Clifgm
EEEBR%IT-7:. VSAT ¥ A7 L3 EFEH 1.8 m
DF 71y NESSRS T V5B LR

32 % 10 5 (1995)

Table 1 Specification of VSAT. Its maximum output
power is only 3 watts

< Antenna >
Antenna Offset. Parabola
Frequency Transmitter: 14.0-14.5 GHz

Receiver: 12.25-12.75 GHz
Polarization Vertical and Horizontal
Gain Transmitter: more than 46.2
dB (14.45 GHz)
Receiver: more than 45.4 dB

(12.5 GHz)

Effective diameter of
reflector 1.8 m

<ODU: Out-Door Unit >
(Transmitter)
Input frequency 3-1.8 GHz
Output frequency 14-14.5 GHz
Input power 5-40 dBm

Maximum output power 3 W (saturation)
(Receiver)

Input frequency 12.25-12.75 GHz
Output frequency 0.5-1.0 GHz
Gain 53 dB (normal)
<IDU: In-Door Unit >
Transmission frequency
Receive frequency

1.3-1.8 GHz
0.502-1.002 GHz

Modulation QPSK, 128 bauds
Symbol rate 64 kbps
User interface V.35

& (Out Door Unit: LL F ODU), EN# 0 (In Door
Unit: LT IDU) 7*5 7% 5> TH D) (Fig. 1), 2415
MEAR RO (L BB & 0 FEERIS & L CIERUS i &
Zir. Bl vy AT Lo T
T LW{§EE N T4 T A A AT (CCD-TR850,
SONY, Higl) TH#if% L, © 7 415% (NTSC; Na-
tional Television System Committee 53\, H ALK
[ECERIT) ~26f%, Wif%IE #5405 & CODEC
(Picturetel Corporation, K[¥) T7 2 % V1 4k
%, IDU 2*5 ODU 3% O 1R Bl S,
BT TREE SN B9 AT TsE S
L, ODU, IDU % #% C[r4kIZ CODEC TIE#f & i
Mk, BEETAHETIORSN, €T A ETAD
Ui % $§ - 72 = ¥ — (TH-27AS1; Panasonic, X
B L) S L7z (Fig. 2,3). CODEC %59 &,
VF A E5H5256 X240 ¥ 7 )L, f75 71—

L, BFIEHRIE 1/4 \ZJEHE (Hierarchical Vector
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Fig. 3 Clear bone scintigram via satellite on the monitor.
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Table 2 Result of ROC

<Via Satellite >

Definitely Probably . Probably Definitely
Ratings Normal Normal Qucsuonz;blc Abnormal Abnormal Total
Status 1 Status 2 Status 3 Status 4 Status 5
Normal Bone Scan 33 14 1 5 3 56
Abnormal Bone Scan 4 4 3 26 67 104
 Total 3 18 4 31 70 160
< On View Box >
Definitely Probably ionabl Probably Definitely
Ratings Normal Normal QuSes’uona} ¢ Abnormal Abnormal Total
Status | Status 2 wais < Status 4 Status 5
Normal Bone Scan 38 12 1 2 3 56
Abnormal Bone SLan 4 4 3 17 76 104
Total @ 16 4 19 79 160
Quantization ;73) S 7. TWLDEFERRICKIET A XD 7 1 VLIS &
NSO E AT, IADPOLNT T F nr-.
TO 8 NDEER CPHFERTE L 8 ) CHifg % aF INEDE Y Y F VT AR FEREBHOM{E T
flil, WEEMGOEBLGE ML 2. HRE L ffiofc, Bhids A W71 VAazRbigh)
B F U L0 EHT, 13BHREERG  BEEHEHO Y v v AT 2 RIS TR
(10 BlhEdnks, 3 BIA S EHRMHEE) TH Y, T BT L.
Bl REEBEDO L VIEFOEY v F 7 7L TH- W% EFA O F i & A4 DBEIRIZOWTELFD S

2. By v F T AT T m i 2 Mo
PRISM 2000 (Picker, K[ 12 & Mn“i%ién K&
X2 1024X512 ¥ 7 2L T, @EDOZHIfdibh

BB CaFfif (Rating: Status 5: Definitely abnormal
bone scan. Status 4: Probably abnormal bone scan.

Status 3: Questionable. Status 2: Probably normal
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bone scan. Status |: Definitely normal bone scan.)

L, st BB &b o 7 SIREE RO 5 fifi 2
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M.
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. # 7
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32 % 10 5 (1995)

LTLEHI VI REDD D

ZhuIx L, #rEEfE, ECHEIRE R
F7E% 36,000 km % #bER D H iz & [F) U3 < E Al
L, EkEASRZ ER2TE, T8IE] LTRZ
5#@ BHLEDOFRFHRIAFFEO Ny 7T -2

% EORIED D VI B R BRI E
T%%.#@bnbnﬁﬁ%Ltvmr/xTA
TRNT AT T 7 F%EE LT 24 BMOTE
OBIERTEAZ 8, KW= A1) 7
IR T A, % OISR U5 Ha FEEI(E%T
&, POTFT I IVEED OBV E VD
Ao T a. WmEBREL, AHREHERE
T2ONHEEER IHE, MRS D VIE, e
HDHVIIAM KRS D LD %, KB GELC
LD BEFEOEN SN I TH-TY, +
DHFEBHEDD D, HEOAMBEIEEY L
ﬂWEﬁiﬂ%%ﬁﬁéétwﬁm%;Wtw)
FlEd s, nFTOFRLBOFFMDE i,
W B OB — ¥ 5k L, W% A %
ITo72b DD %o 72h, BAESCERICIE, Ry
RN D A Y b T =2 oM LM EL
, DDA TAETAAATD L) LT
P AN O DEED, BHEOBHINT
W DRI R G D 5 O R L i
EEINDLDT, ETHEEE = AL Hi{gaf
b EEEEbNL, FAREMHCHEANEDS
CIWEYIRGRE A b SN VS -SG5 G (A K N FS
PO A SEIRFET 5 2 LD TE, ;ng
{ DR fERE 2 REHEAT CIRBEG OdR%, %%
1%, HEERORMEZ SR 5 2 ED5RET
H5.

HERHOEETIE, Y Y7 AT > DOMi§Ic
X %3Fffi & » b [Probably normal/abnormal bone
scan| &V EFMDLFELS EH LAY, Thid
YXIHNAT YV EOBWN, TLEE=ZSY— LD
W{EZW L ) bR TW5E Z L, HEKHO®EG
FETFAEFICTEZ I LAEICED Y

DEEDLNL. HELHEGSERE=Y 25
EE T, POWKEVFHHIITELDTHEL
ERIUL, %G L VIO %225 L bh

Presented by Medical*Online



AL % v 7 B

L. ETRIEDY 64 kbps &SI T B IZH
HHF, FlE EEICEIEL TW5 &) FBERR
G, HERE—#F R IG5 L0258
DIJEMEASH: L, CODEC TOM{EMI % G5
, EHEASEA ECHES 5 D12 1 FAFEEL D]
BT L ERETREMELHDL. bHLHAM
[EFHIR DM 7 53, X# CT R°MRI % &£ DRt
WOMBEOE D ITRETH D, S HITFEFFIC
X, 5H%O%E, TRIZL o T, EIFHER~
DT EAADZE, FLEH YT 7L >
A, BMESRRE D & EEIREAN O BETEHRIE S,
FetdH > A 7 L% PACS (Picture Archiving & Com-
municating System) 7% & & ek U - Wi E 24 &
LI TE 21308, EROEMIZLD, T

T i EOILBEFEB A ST bk
F R (s

V. # 3

1) 74 ¥ ViEglkBiE#H A2 JCSAT | 5 Ok
Hiol#R (64 kbps) ZFIH L, ¥ T AESICL D H
IR (5 2 > F 7T L) O EER O W,
Wl xyh AT roWifgs TKLZW, i
L, #549:% Rating 12T ROC f##F L 7.

2) Hanley 52 &% .MmmﬁVﬂiﬂé%

oy % B WATES X B sk Tl st T
ti%muh&ﬂ#zwmﬂﬁz&ﬁwayf
1£93.7% (FEHERR = 22%) TH ), MEDMIITH
BENPHON 2o 7.

3) ¥ THE & B BT il AE R A
Th, IHIMEIIREIZESZONTEY, [K#
~FIH - IEHAIfFCE S,

%3015 OFRGET 1077

%‘m BREBEERICH DV EVWEBERFELD
FEAFERAEZETAE, 7TV OVHERMEDKFR
rasiﬁiﬁ%l_lillfﬁﬁfnfm‘ 42X (UnSAT) B L UMA &R
AYF 4 bV AF L X, ROCHATICSH w772
W7o B AR SRR ZE P, AR A, R

fE ARG A L E T

X &

D Kk # wEREE, Wa, EXER, 1991

2) Hanley JA, McNeil BJ: The Meaning and Use of the
Area under a Receiver Operating Characteristic
(ROC) Curve. Radiology 143: 29-36, 1982

3) Mets CE: ROC Methology in Radiologic Imaging.
Invest Radiol 21: 720-733, 1986

4) HERE, WN—%, & ®A, WEFHFE, 2T
IEA, K18, f2: 64 kbps-ISDN & mini- PACS
RV ER LRI OWT. HARER SRS
411-413, 1992

5) wOER, WRIEE, FABS, O, &
ERRG, A8 &, M <A Z O BEHRS v b
7—2712k 6ﬁ51§’ra<fiﬁf§aﬂ)fr . BARER RS
54: 1165-1171, 1994

6) Bt Kme K Aitsk, ®al, wHHMHE, 1995

7) Cawthon MA, Goerringer F, Telepak RJ, Burton BS,

Pupa SH, Willis CE, et al: Preliminary assessment of

computed tomography and satellite teleradiography

from Operation Desert Storm. Invest Radiol 26: 854—

857, 1991

Hatsuda T: Considerations for Cost-minimized

Hokkaido Integrated Telecommunication Network

and its Application to Medical Information

Transmission for Remote Areas, Proc. of the 2nd

internatinal Conference on Communication Systems

90 (ICCS 90) 10.7. pp. 636-640, 1990

FORICHS, LR, BRFENE, HFEEEK K

Pragfl, BB 5, AR WERTEHR S A T AT

L7ZZPACS BIULHK—7+1 > 7'"//('?/—\0)1‘%

MRS WG 2 B L C—. HARERSE

55,6 (5): 1995

8

-

9

-~

Presented by Medical*Online



1078

Summary

Medical Image Transmission via Communication Satellite:
Evaluation of Bone Scintigraphy

Hideki Suzuki*, Tomio INnoue*, Keigo ENpo*
and Shigeru SHIMAMOTO**

*Department of Nuclear Medicine & Diagnostic Radiology, School of Medicine, Gunma University

**Department of Computer Science, Faculty of Technology, Gunma University

As compared with terrestrial circuits, the commu-
nication satellite possesses superior characteristics
such as wide area coverage, broadcasting, high capac-
ity, and robustness to disasters. Utilizing the narrow
band channel (64 kbps) of the geostationary satellite
JCSATI located at the altitude of 36,000 km above the
equator, the authors investigated satellite-relayed
medical imagings by video signals, with bone
scintigraphy as a model. Each bone scintigraphy was
taken by a handy-video camera, digitalized and trans-
mitted from faculty of technology located at 25 kilo-
meters apart from our department. Clear bone
scintigraphy was obtained via satellite, as seen on the

view box. Eight nuclear physicians evaluated 20 cases
of bone scintigraphy. ROC (Receiver Operating Char-
acteristic) analysis was performed between the scintig-
raphies on view box and via satellite by the rating
method. The area under the ROC curve was 91.6 &
2.6% via satellite, and 93.2+2.4% on the view box
and there was no significant difference between them.
These results suggest that the satellite communication
is very useful and effective system to send nuclear
imagings to distant institutes.

Key words: Communication satellite, Image
transmission, Scintigraphy, ROC.
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