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Abstract

The matching probability, P(OlA). of the signal sequence(O) observed for a finite time interval with a HMM
(Hidden Markov Model. A) indicates the probability that signal comes from the given model. By utilizing the fact
that the probability represents matching score of the observed signal with the model. we can recognize an
unknown signal pattern by comparing the magnitudes of the matching probabilities with respect to the known
models. Because the algorithm. however, uses floating point variables during the computing process. hardware
implementation of the algorithm requires floating point units.

This paper proposes an integer algorithm which uses positive integer numbers rather than float point ones to
compute the matching probability so that we can economically realize the algorithm into hardware. The algorithm
makes the model parameters integer numbers by multiplying positive constants and prevents from divergence of
data through the normalization of variables at each step. The final equation of matching probability is composed
of constant terms and a variable term, which contains logarithm operations. A scheme to make the log conversion
table smaller is also presented. To analyze the qualitive characteristics of the proposed algorithm we attatch
simulation result performed on two groups of 10 hypothetic models respectively and inspect the statistical properties
with repect to the model order, the magnitude of scaling constants, and the effect of the observation length.
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Table 2. Percentage of the maximum error
of matching probabilities.

case 2 case 3 case 4

2.323546e+000 [2.016698¢+000 |5.336253e-001 {1.157311e-002
2.084047e+000 [1.6438672+000 |4.827342e-001 17.719743e-003
1.770807e +000 |1.520323¢+000 |4.473884e-001 19.417606e-003
7.427698e+000 [5.487420e+000 {2.256206e+000 2.747522e-002
. .940263e+000 {2.345089%+000 {2.331462e - 002
5.873355e+000 |3.671392e+000 |2.297655e+000

€] case 1
group

group

e
3
g
g

2.284322e-002

E 3 H3tEEe 3FHAEE
Table 3. Percentage of standard deviation of
the matching probability error.

case 1 case 2 case 3 case 4
group |3710  11.362355e+000 1027112::'000 3.700568¢-001 |6.006339%- 003
1 =100 11.399993e+000 {1.042874e+000 (4.024762e~001 |6.096468e-003
7=1000 |1.448366e+000 |1.088561e+000 |4.052796e-001 16.556886¢-003
group [£=10  15.379047e+000 |3.512064e+000 |1.989021+000 | 2.162713e-002
2 1=100 |5.634831e+000 |3.504800e+000 |2.228806e+000 |2.221442e- 002
1=1000 [5.648921€+000 (3.490975¢+000 [2.252691e+000 |2 218879¢-002

x 4, F-3EEe] oAz JEest
Table 4. Averge of the matching probability
error per unit time.

model case 1 case 2 case 3 case 4

8.384926e-003 |6.337508e-003 |2.296806e-003 |3.717076e-005
00 {8.719698e-003 |6.473129¢-003 [2.514029- 003 |3.805375¢-005
000 |9.239530e-003 |6.887290e-003 12.5996518e-002 |4.153906¢- 005
6.469468e-002 |4.216246e-002 2.395389%-002 | 2.602251e-004
6.806113e-002 |4.232209e-002 {2.692578e-002 |2.683579¢- 004
6.842358e-002 {4.22768%e-002 [2.729023e-002 | 2.687906¢ - 00
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