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A Study on Diagnosis Algorithm of Arrhythmia using Minnesota Code
Criteria

Kee-Sam Jeoung, Kun-Soo Shin, and Myoung-Ho Lee

—Abstract—

This paper describes a software algorithm for automatic diagnosis of arrhythmia using the criteria
of Minnesota code manual, This algorithm provides more accurate and more objective information
to medical doctor hy standardizing the criteria of diagnosis of arrhythmia. Because this algorithm
doesn't need complicated mathematic processing, it carries out the real-time automatic diagnosis that
is very important in clinic. The Decision-Table technology suggests the proper results for the given
conditions, So it can express clearly the complicated medical problems those are not solved by the
mathematical methods.

The Decision-Tables have very simple structure. Therefore, it is very easy to correct or expand

the system by adding or correcting some rules.
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Table 1 Characteristics of Minnesota Code

[z = 5 4
No. 1 | Q and QS Patterns
No. 2 | QRS Axis Deviation
No. 3 | High Amplitude R Waves
No. 4 | ST Junction (J) and Segment Depression
No. 5 | T-Wave Items
No. 6 | A-V Conduction Defect
No. 7 | Ventricular Conduction Defect
No. 8 | Arrhythmias
No. 9 | ST Segment Elevation and

Miscellaneous Items
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Table 2 Characteristics of Minnesota Code No. 8
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IF the beat is > 10% premature (2)
and the beat have an absent or different P-
wave,

THEN the beat is coded 8-1-1.
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Fig. 1 Data processing for classification
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* Conditions
Cl. R-R /b7ie] wHslv} sivb9
C2. Rote] e walsh ix/k?
C3. P-P (F7lo] RR (FAalmc} sL7h 2
C4. Pute] &l Hst/b 9di=7F?

R1 R2 R3 R4 R5 R6 R7  MDCWDC DEL
CLRR Variance Y Y N Y N Y N 20 0 1
C2. R-wave shape Y N N N - - N 22 8 3
C3. P-P>RR NNNNY YN 20 003
C4. P-wave shape ¥ Y Y N - - N 23 10 0
cC 11 21 4 41 16
Al NORMAL or X

not CODES
X1. GOTO SUB 1
X2, GOTO SUB 2
X3. GOTO SUB 3
X4. GOTO SUB 4 X
X5, GOTO SUB 5
X6. GOTO SUB 6

212 g A

X
QIgh V1 i Hleld
Fig. 2 Main Table for Automatic Diagnosis of Arrhy-

thmia
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Table 6 Simulation results for 8-1-4 data

=====INPUT DATA=====

P-shape 1 3 2 2 2 3
QRS-shape n n n n n n
R-R interval . 800 680 640 520 800 640

P-P interval . 800 680 640 520 800 640

Cl==>y C2.==>n C3.==>n C4d==>y

B4 94 AAn 989 dolete] g Agdol
A e
Table 4 Simulation results for normal ECG data

=====INPUT DATAz====
P-shape 1 1 1 1 1 1
QRS-shape n n n n n n
R-R interval : 880 880 880 880 880 880
P-P interval : 880 880 880 880 880 880
=====CONDITIONS=====
Cl.==>n C2.==>n C3.==>n C4.==>n
Heart Rate ==> 68
=====CLASSIFICATION=====
CLASSIFICATION: 0 0 0 0 0 0
=====DIAGNOSISz= === =
No Arrthymia or Normal !!

E 5 8-1-1% dlojefel] gt Al gelojd A}

Table 5 Simulation results for 8-1-1 data

=====INPUT DATAz====
P-shape 1 1 1 2 1 3
QRS-shape n n n y n n

. 880 880 880 760 1040 790
© 880 880 880 760 1040 790

R-R interval

P-P interval

Cl==>y C2.==>y C3 ==>n C4.==>y
Heart Rate ==> 68

CLASSIFICATION :

101 101 101 11 101 101

Detected !!

Code 8-1-1

Heart Rate == 88

=====CLASSIFICATION= = = = =

CLASSIFICATION: 102 14 14 42 14 14

=====DIAGNOSIS=====

Code 8-1-4 Detected !!

F 7 8-5-19 uojelell i A|Eeold A

Table 7 Simulation results for 8-5-1 data

=====INPUT DATA=====

P-shape 1 1 1 1 1 1

QRS-shape n n n n n n

R-R interval : 880 880 1800 880 880 880

P-P interval : 880 880 1800 880 880 830

=====CONDITIONS=====

Cl==>y C2.==>n C3.==>n C4.==>n
Heart Rate ==> 58

51 104 51

CLASSIFICATION : 104 104 104

Code 8-5-1

Detected !!
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