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Abstract

This paper describes a design of hardware system for real time automatic diagnosis of ECG
arthythmia based on pipeline processor consisting of three microcomputer. ECG data is
acquisited by 12 bit A/D converter with hardware QRS triggered detector. Four diagnostic
parameters-heart rate, morphology, axis, and ST segment-are used for the classification and the
diagnosis of arrhythmia.

The functions of the main CPU were distributed and processed with three microcomputers.
Therefore the effective data process and the real time process using microcomputer can be
obtained.

The interconnection structure consisting of two common memory units is designed to decrease
the delay time caused by data transfer between processors and by which the delay time can be
taken 1% of one clock period.
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Table 1. Diagnostic code for ST segment,

Detection lead of
Code | ST depression Diagnosis

and elevation

1 NO normal

2 1 lateral wall ischemia

3 0,H inferior wall ischemia

4 IO inferolateral wall ischemia

7 morphology abnormal
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Code | 1 il 1 Diagnosis
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2 -+ LAD
3 — * RAD
7 * * morphology abnormal
(4 DRAolE(4),  TRAel F(+), % :don't care)
of 7]FollM A4 & —30"—+90; LAD (left

axis deviation) == —30°— —90° RAD (right axis de-
viation) &= +90° —180°2l 3% Z =& A A stadrt,

zz A 2 Z24A4 a4 dHhe QRS 3ty
of aigh stetole S Alabal Fol, AEFES W
AAlZ webet e, Ak, STA 29 5
dj o] E}-5- Hbol Fof Al u}g o

HE  axis

2 al

TTY';\ %lﬂ7l—‘5—

Az AAE AEAckS 93 sho]x

(1222)

ql ZzAA e A 95
O3 gy 9y F55 3 A gE
Table 3. Criteria for single beat classification,
Code Morphology Criteria
1 | Normal (m<_ =th) and (HRc=N)
Premature Ventricular _
2 Beat (PVBI {m >th) and (HRe¢=L.)
3 | Mremawre Atrial Beatl o~ and (HRc <L)
4 Nonconducted Beat (HRC=2 ®*HRn)
- | Ventricular Escape . L
5 | Beat (VEB) (m >th) and (HRe=85)
6 | Bradycardia (m<=tht and (HR¢c=8§)
(m< =thi and (HRc=8)
7 Compensatory pause and (HRc+ HRe'=2%N)
and (previous beat: PVB)
8 | Aberrant beat {m >thi and (HRe=N)
9 None (If code is not 1 - 8}
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Table 4. Criteria for contextual diagnosis.

Morphology Heart rate[ Number(n)| Pattern
1. Couplogy * n=2 PVB
2. Triplet * n=3 PVB
3. Bigeminy * n=4 S\{/'E)VB'N’
o _ (N,N,PVB,
4, Trigeminy * n=6 N.N.PVB)
5. Ventricular HR<=100| n>=4 PVB
rhythm
6. Salvo HR>150 |[4>=n>=7 PVB
7. Ventricular HR >150 n>=8 PVB
tachycardia
8. Supraven%ricular HR >150 N> =6 PAB
tachycardia
9. tachycardia HR >100 n>=6 PAB
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