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An Wireless Mobile-Fixed Station System for Remote High Quality Multimedia
Emergency System

FrE® -FEE -FEET-FRE
(Jung Hoon Park - Jin Bae Park - Sun Kuk Yoo - Tae Sung Yoon)

Abstract - Many attempts have been made for the health and lives of patients at a remote site. but little attention has
been given to emergency system using wireless or other intelligent networks. In this paper, shown is a remote
emergency system which can be used in an ambulance. It possibly gives a great help to the patients who may lose
their lives, in other words, gives pre-hospital cure to them being sent to the hospital. Doctors or specialists are able
to give a quick help which may give a new life to patients. This system deal with very important patient’s data-
ECG, Sp02, blood pressure, biomedical signal data etc. - as other emergency system. A good performance better than
other system is many but shortly spoken as follows. First, this system is user friendly system activated in windows
2000 environment. Second, MPEG4 and ECG data sent to the other station for specilists can give a pre-hospital cure to
patients in advance. Third, there exist effective algorithms to operate this system. Fourth, this system has been made
with software mostly, so this system can be easily embedded in IBM compatible computer. In addition to this
performance, for the better and reliable system, various tests were proceeded and recursively tested. Tests were made
in EV-DO wireless network and Local Area Network. This mobile-fixed remote emergency system using wireless
network like EV-DO network will give a great usage to needed area..
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Fig. 3 The picture of total system connection
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W £XE 115 kbpse W3E JlR 10249 5124fe]E g
Ao dAZ Sx7t vRsg R, 256M0lEY A9 &
E7t 27 BojFon, 64ulo]E d m= 1024ulo]E A e
Hlsl oF 10 kbpsHEY R £EE QAT 1024401 EY
A9 AAHoE L £EE QU

244 MAME HEHHAE

JANEY A 2EE o] FA2PelN AEH AANE
7t N2 FAHAL @, AdZ Hw] FAD 5 3l
£ 52 53} $4 2o WNE o) WNY F AAL 2
3 g2Eectt & Aage RLPSY TCP7/F &3 A4
JEg, ¥ ZzEZ HFoE YAL HA WE ¥ 49
AR AR aa7t FAY & e, o|& Hog 2017 9
8 olF R 2ANER) HolvE AL, AANEE BN
sl A 1200 BEAES A

x 3 SY& ¥ YHME dgE
Table 3 The bandwidth of MPEG4 and ECG Signal

AANE G FHYZHY 5= oY Z(kbps)
1 Frame + A N3 6+ 3
2 Frame + A A A% 14+ 3
3 Frame + AAAZ 20+ 5
5 Frame + AMAZ 36+ 5
6 Frame + A3 40+ 5
10 Frame + QAN 65 + 10
15 Frame + A% 110 + 10
30 Frame + AAANZ 195 + 15

¥ 4 =3 HolEY SgA A=
Table 4 The bandwidth of MPEG by various frame rate

TI942gd o 4 Z(kbps)
1 Frame 5+ 3
2 Frame 13+ 3
3 Frame 18+ 5
5 Frame B+t 5
6 Frame 39+ 4
10 Frame 64+ 9
15 Frame 109 + 11
30 Frame 194 + 14
z 5 GHolgf MOMEY d|o|ef MEHAE

Table 5 Data transfer test by various data segment

ol FAl 2 : DAA 2 Holg] AIWE
BepiEyd il A7)
9] kbytes | @9 : kbps 9] bytes
200 48
400 59.9
400 51.7
4000 495
20 51.2
30 25.3 5000
30 29.2
40 56
200 446
300 457
30 33
200 55 1016 (1024-8)
200 63.3
30 34.7
200 62.7 504 (512-8)
200 51.7
200 26.4
200 578 120 (128-8)
200 489
200 446 56 (64-8)

ol E2HAL 3 framelZ 1AL HAEE P
o W o uet 3EHos YHEY, AMHo2 HASF
7V 470 2 570 o wWiol AANE dEs: ¥ 5G4 E=7



dRF o e FARTL HZE A E 39 AMA)
Z39 2 F AT $54 dgES Fo] Husiged, A
ARoz QYZL =YY AANIE & dFE 2045
kbps WA on 44 tgZEo] o}F ¢ FL& 79 Skbps
olgtg dold HY: F =3I YA o] W, FIFL Uy
9 RUA fe FAIsl, NS A e burst
error7t FAEHAG BRHE ARE BAFUL AANZ
9] A4FE DPCMHAS AlgsAx, v 45A9 Adde
¥ 60 Jetdgich wEHs @ JqHEE vmEdr] YN 12
o Y AFHE Ay HYEAMALEANE A9 =
AlstgEd, £ 69 HYerrordE $A A d$E 3y
o] RAZUHZe P4agoz Q& FA 2o =R g
of iz FAHA %L 4L Ay F2 Ao FAT
Helx, vlne] e JFE Yo, BF <
2 dEnye] LA ot A F £ 1Dl
e AdAERFo] M FAHZA FL Ao 7TH UdTE
Zoln, A8 £ AYdejsE F AANIZZ v FE o
&2 e gholth

DPCM%3EA19 gyde8 B7d EA&AD Ao
2 49 Byg 1 FF wyar)e 4, 5717 & W ar)
of Hlg XM FL Aoz uyehorn, v & A Bo=
DPCMe 2 ¢F & we AT £ Aoz Jeyr

& oFA LY olF&Ed HAE ZAFoltk Zb o] FA
242 £EF AHY ZAE £%5 20km~30km &5, AAAS
4%, v 45 "H2E, adxn vpAgdoz HYHAES 2
FaAk. FH [AEELE AANEZRR, SAADY PA

x 6 H AFZA HEH MY AlgHn
Table 6 Test results of no compression buffer test

EEE PN BAR R EF OE

670(7), 474(3),

2 | 300 | 80 | 267% 370(6), 171(8)

770(1), 671(6),

3 300 96 32% 578(1), 474(3),
371(4), 270(6),174(12)
4 | 30 | 37 |123% | 64®), 246), 174()
5 300 31 10.3% | 670(1), 270(12), 170(2)

E: 3 7 4HME DPCM &5 Al | AlgHz
Table 7 Test results of DPCM compression buffer test

o A4 339 o
4= %2 | error dz& v 3
671(4), 474(1),
Q,
21 800 1 88 1183%) o 2@, 1)
870(1), 770(1), 670(1),
3 300 69 23% 470(5), 370(2), 271(5),
170(11)
4 300 22 7.3% 670(3), 174(4)
5 300 25 8.3% 671(3), 4(1), 2(1), 1(1)
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A5 gy &€& AN FA %L FH §FPd= 1=
g A4 AoEs ATz A4S AN &2
HAE Ade ¥y £ 42 §Y, FI94e 1zgdez 1A
F g2E39.

@ A 2 £x A (Gkm/hol3})

¥ 82 A AE &= Al AANZE ¢FHA dRE W
AN2g4% S Yehd Zolg. A 2do] HAZHLe= e
FA dE9E £58 71 "o %3 o F£E 1074903,
g && 33%°lth. ¥ 9 DPCM ¢4&5#E el A=d
& Ul Aotk #Y Ay F& 374w, A &L
12.3%°]tt.

ox 2 oy o

@ 20~30km/h, AAQJE 4/ FH

20km~30km/hi B Wl AY2E FEHEAN A9
o FF 20km/hPes BA €L dAY £57 448 A
£ & 5kvh7tAl, &7 57128 We 30km/h7bA 9] ¥3kE
o] UUth F 10& 20~30km/hE o]F Al YAANEE ¢
A e el Aag AL Jehd Fojg dARFAG
T HolHE £5£4 A 2dodAM 4 ZdA burst
error7b HAE R, TARE FYoHst 2t 3 4
g FE 42701, o8 &2 14%°|tt. E 112 20~30km/h
2 ol A AANZE 4FHE "9 Al2¢ A& vERd
RAolth, dA 22 £% $5N dgFe] 2 HyE Bol
ARNNE AL & F Ak A dgFE 940z, A

&2 13%°)

k3 8 ARt 2= &5 A HHME oz 8
Table 8 ECG signal error-rate when pedestrian walk

o | A %3 o | o8
i A4 | error e IR R Hl 2
4 300 10 3.3% 3 |670(1), 370(D), 17K(L)

E 9 AR HeE ST Al YA S o2 E(DPCMEYE AN
Table 9 ECG signal error-rate when pedestrian walk (DPCM

Compression)
A8 A ki o | ¥
CERDCO N AN ELE S A ¥l
670(1), 470(),
4 300 37 12.3% 20 3702
270(5), 170(11)

=z 10 S 20~30km/hZE 0|3 Al YAHAME ofHE
Table 10 ECG signal error-rate when vehicle moving by 20

~30Km/h
AR 3y o | ¥
H A& Ferror el g e Ml
o 7, 671(1), 404
4 1300 42 196 0I5 a0y 9, 1746)

449
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E 11 £ 0~0mhZ oIS Al YHAIS ol2{g (DPCVE A])
Table 11 ECG signal error-rate when vehicle is moving by
20 ~30Km/h(DPCM Compression)

= | AA | #% g | e
M| 932 error E A e o
4 (2), 374(2)
41800 f 30 | 13% | 29 | 00 s

x 12 % 8 AB0~80Km/h) M A15 o2&
Table 12 ECG signal error-rate when vehicle moving by 60~

80Km/h
RETRE AN EE
A 05 % lemor 2| T8 E |wws ¥
4] 3% | 37 | 1% | 13 |64®), 440, 140

= 13 Eid EMA| BOKM/ME O|SA|) MAAS off2f&
Table 13 ECG signal error-rate when vehicle moving into
tunnel by 60Km/h

NIFFRES g Nel®
ik A% Flerror & e A= =
4 206 44  [149% | 16 3?38; ?Zg%

@4 F3 A (60~80km/h)

E 12= A2ds 42% A=E 60~80km/h 3 A 42
A7 Zkolt}l. birst error&o] olFAadeo] HHozE FAY
AEg R Forng QNI F gHo=2 45, H
2EEZ My Qg A¥ oy £ 7Aoln o &L
11%0}c}.

=k

@ H49 %7 A (60km/h)

¥ 13¢ BHY B3 A 2AY Ao glolvh #Y des
447001 ol &L 149%0)th AANZ G} o|FAAE o] T
z9lo] BAE A3 E149 2ok 4 I Es YA
A5 FAE AHEY AP e 29 A9 £ 2
Qe Zo] B3 n2ZA EEHAJYD, oldje] AT o
&2 o 3%l JhE A22 e % 0km/he) £E2
olFAlado] AU o, YAANIZIYHA Y A1F He £59
20~30 km/he] £59 g $54 93 AnE o 9
AZHEer B @A) FX ol 4 X EIe RS ¢
= ik ol GA} AAANZEI} burst error2 A= AL B
F Ada, MHPE 3R Ggted oivl ot WS £A A
AT AT AL & F UARE Aotk ga glofA 9
& FHPHAE(G0~80km/M) AldE o]F&Er}t wekzl o
TAagez Ad HE deold MA4STrE wepxy, e
¢ e E AAAEZ AdzE d4ddod, HY S
dk ol A Uzk& W burst error7t A717] AFEH I, ©
dg waAuzd o 2gd 74 Fart oHrh

& F3 Mo £574 dIGES #d A& o
3 AEFMIAF AlY AT AolFE A9 U,

A
o o

a3 6 SEA el o] SAIAH
Fig. 6 Mobile system in Ambulance

3 7 Consultation ME{ DX A|AH
Fig. 7 Fixed system in consultation center

A gAo] Fx & e A EAY wdE 4EHF

g A°] burst errordl 7% TS 23N, FA
Ao A ol A AT vlo]HE FAFA Ede A
e AANE gE/FAZo] FHAo] AAANZ burst error
7} go] wASte Aoe=m el %£F AAIEE burst
error7t AAA Azx7F £d5dele 2 3 Esd F4 §F
e AL AU £ QA 29 6% 72 4 FIFA U
o] Ax9 o]FA 293 consultationMEI S Y TAAIA
dojAe HA THE dAE BAFET

tlo

E 14 Aagel MAASel o|SAAYH olFHT el B
Table 14 The relationship between ECG Signal and mobile
system’s moving speed

= H@E AE?]# errjg:a % E'l:‘li% H=
1| A | 300 | 10 | 33% | 4 iﬂlﬂf:r?can:’?%?%
2 E—E 300 | 37 | 66% A@i}léflr;n @a
3 g | 30 | 2 5% | 4 ﬂ]lﬂf;‘zm%?’%%
4 | BNy | 59 | oe% A ;}ér;:m da
5 |60 n:/ff?k 336 | 37 | 43% | 4 ﬂlﬁ?ﬁ’?}%
6 gﬁl 206 | 44 | 53% | gl m s
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B =EAE PCE 7IHo 2 81 FAYS o] 83 d8
Hzd A o]& 7153 FA olg/LAAN2dE HAAsA

Alz=glg MdAR7] d8 AA FAGY ATE dYgES
ZAs HolHE 92 £ olF EUE olF 2 2P 2
ZZEZE AANY n3E FIAT YNNI E VA
AA AEsr] 98 ZHLERE FILY AEEEE A
A3, 45 AN H GFEAY AAME AFA HEEE,
AAUNEZS 243 Alade 45& H/sdd. dg9F
o] F& FAYe AFL BaEy] Ad FAT Holy #
o wal ZH¢) HoEE AT F YA FEHeH, Heol
B AIHEYE 377} AF$E5d o9A JIFE mAE A
T HAEE 23 AHRUYT. B A2aqe HAEE
EV-DO FA%& ol&38ly HzEHJoH, usd 594
3 AANZTE AAZez Bl F LS #UddExn, #4
Zo] FELEZEJoT HX Y, o]FALHGAN BUE H
OBl E FA3te W EAE 4+ UEF FEIY F
Fol o dFFHojor ¥ FEL $44 UIdEe FHEHez
Hilsle Zg ol AEEZHA g A7 a4 FA7
o] &gk Pz ANYHA FE Qos7| &ALl BI dF
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Holel & EUlzn g R&o)7] wie g& HFugt gud
Fo] Hag HRo)

n.)'l_l

2 EH

[1] C. S. Pattichis, E. Kyriacou, S.Voskarides, M. S.
Pattichis, R.Istepania, C.S. Schizas “wireless
telemedicine Systems : an overview”.

[2] Hajime Murakami, Koichi shimizu, Katsuyuki
Yamamoto, Tomohisa Mikami, Nozomu
Hoshimiya, and kimio Kondo “telemedicine using
mobile satellite communication” IEEE transaction on
biomedical engineeringeons, Vol. 41, No. 5, May 1994.

{31 B. R. S. Reddy and 1. S. N. Murthy, “ECG data

compression using Fourier descriptors,” IEEE
transaction on biomedical engineering, vol. 33, pp.
428~434, 1986.

(41 24s, 24T, o449, °194, “IMT-200001%%544
2", AFEA, 2001.

[5] microsoft corporation, "directX 80 sdk manual®,
October, 2000.

(6] HAE, “2¥F FEv|To] Heolee FAFNANY &
&3 AL, dAuTw s, 20032

o
N
oo
jl
2]
K
>
1>
uﬂ
i
R
o

Trans. KIEE. Vol. 52D, No. 8, AUG. 2003

2ogtolMel W o o|5-2F AMl2H T

U o 2 & B)

19719 29 494 19963 olFdl AT
g3 £¢ 1996 ~1999d AP AR 25
2003 AAD dEASF(HAD 2003
WA~ B BALHAA

Tel) 02)2123-2773,Fax)02-362-4539
E-mail:skyzami@control.yonsei.ac.kr

ub N odi (fk B 5%)

19543 89 794 19773 A A7 FE
3 29 19859 Kansas State Univ &9
(42h 1990 Fuigtd £4(F9) 1992
A~ gAY AATEaTd uF
Tel) 02)2123-2773, Fax)02-362-4539
E-mail : jbpark@control.yonsei.ac.kr

7 d =& F HE

19593 1€ 8¢A. 1981a A A &
g3 £4. 19833 FHEEE EGA Ah.
1989d SUEY EQ(FHh. 199%5d~8
A dMigta T aud Fag
Tel: 02) 361-5403

E-mail : sunkyoo@yumc.yonsei.ac kr

B H HAGE R HR)

195613 69 2294, 19783 |A T A7)
Fg £¢. 1980d FUigd &4
Ab. 1988 Fdlghd £ (Fdh). 1989
d~dA FAdsa A7 g8 a4

Tel : 055)279-7513, Fax : 055) 263-9956
E-mail : tsyoon@sarim.changwon.ac kr

451



