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= Abstract-=

A Design of Multi-Channel Biotelemetry for ECG Enceding and Transmission
Over the Public Telephone Line

S.W. Kay, W.S. Chang, S.H. Hong

In this paper, we described the ECG telemetry system via the Public Teleph-
one Line. The system consist of a signal acquisition and measurement section,
a signal processing section, and a signal transmission section. It used 8 bits
microprocessor. The transmission section is composed of 3 ch. analog modulators
and 1ch. digital modem.

Especially, using the digital modem, signal is transmitted with about 50% data
reduction ratio by the TP (Turning Point) algorithm. The acoustic coupler or
inductive coil for linking the public telephone line are used. The speed of the
digital modem is 300 baud rate.

The MCBS (Multi Channel Biotelemetry System) is tested and evaluated through
the experiment.
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# 2. UART Baud Rate ¢} Timer ] 7+
Table 2, UART Baud Rate & Timer time choice

PORT PRE-SET RANGE 4+ =
Baud rate EO0H 75, 150, 300, 600 CRT Termlnal
1200, 2400, 4800, 9600 3 =
75, 150, 300, 600 Digital MODEM
1200, 2400, 4800, 9600 = =

Timer 00H

02H

Counter No, 0 10 ms
0lH Counter No, 1 2us-131 ms
Counter No, 2 2us-131 ms

System clock
Analog CH.1
Analog CH.2, CH.3

E 3. MCBS 275
Table 3. MCBS Initial Value
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Table 4. Operational Mode

A3t3) 44 % Ad ECGulole] 94 33

A ax) AA—

Operating  Digital MODEM US STD  Analog MODULATOR Call Tone
Mode Originate Answer CH-1 CH-.2 CH-3 Main Remote
1 0 0 0
0 0
3 0 0

E 5 Az e W3 Menu
Table 5. System parameter conversion Menu

SET-UP MENU FOR MCBS

CHOOSE FUNCTION BY TYPING THE
APPROPRIATE FOLLOWED BY A “CR”

MAIN MENU

1. OPERATION MODE

2. DIGITAL MODEM

3. ANALOG MODULATOR
4. SYSTEM PARAMETER
5. PATIENT ID
6. BUILT-IN-TEST

—>
PRESS “ESC” TO SYSTEM MONITOR

OPERATION MODE

CHOOSE FUNCTION BY TYPING THE
APPROPRIATE FOLLOWED BY A “CR”

MENU
1. MODE 1|
2, MODE 2
3. MODE 3
4. GO TO SYSTEM MOMITOR
=30
PRESS “ESC” TO RESTART SET-UP MENU

MODE 1

SELECTION MENU

1. DIGITAL MODEM

TRANSMISSION RATE;300 BAUD
ANALOG MODULATOR

CHANNEL 1; Y DAC TXD RATE; 2mS
CHANNEL 2; N DAC TXD RATE; 500 uS
3. CALL TONE

b

TONE 1; Y TONE 2; N
4. GO TO SYSTEM MONITOR
—

PRESS “ESC” TO RESART SET-UP MENU
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# 6. Call tone ID A%k %
Table 6. Call tone ID time window

Program
e ¥ 8o 23 Tn Min/SR<TW
Sampling <Tn Max/SR
Rate
T, Ty Ts 13.2 45 1,455<1,515<1, 575
Ty, Ty 13.2 S 2,181<2,272<2, 363
Tt T2 Ts —p—Ts —f—Ts
20ms l 30ms | 20ms l 30ms ' 20ms
————120ms — ——~—
28] 7. Call tone A3
Fig. 7. Call tone time chart
BILOCK.
S s | E|B
0 T | T C
H X i X|C
Message Header. Message Text. Message
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SOH: Start of Heading 0 1 H
STX: Start of Text 0 2 H
ETX: End of Text 0 3 H
BCC: Block Check Character.
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H X C
(b) (CRT) w2 dlo]e} %
s s | E
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H X X|C
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o 8, 23AE d4d
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ASC T Character AL 9o
D.(1111) Digital Modem A=}
Dz(1211) Analog Modulator Ch 1
D, (1311) Analog Modulator Ch 2
D.(1411) Analog Modulator Ch 3
PTMS A A= Modem System.
MCBS Multi Channel Biotelemetry

System

MODE, » EFAREAR (n=1~37+A])
DBL,» Data Block Length(z -2 Block
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Table 8. SCO characteristic table
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